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Crude Fractionator 
Built by Chicago Bridge & Iron 
for South American Refinery 


This 10 ft. diam. by [LO ft. crude fractionator is heading south to 

i large refinery in \rge ‘ntina. It was carefully built at one of our 
ving to the specific ations of the VI. W. Ke lloge Company. 

Since this tower will be subject to corrosive service at fairly high 
temperatures. it has a stainless steel lining in the lower 60 feet. and 
mone! linings in the nozzle above 79 ft. 6 in. The heads were stress- 
relieved and the entire structure was random x-rayed before shipment. 

Refinery towers of this type are only one of the many special 
steel plate structures we build for the petroleum industry. Other 
equipment includes Hortonspheres. Hortonspheroids. Horton Float- 


ing Roofs, and other vapor-saving storage units. hie ait wih 
z SO e er 


tower is another ex- 
ample of Horton 
equipment serving 
the rapidly growing 
South American 
petroleum industry. 


If you are expanding your present refinery facilities, consider 
Horton refinery equipment for more efficient. more economical 
service. Write our nearest office for complete details. 
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The Chicago Bridge and lron Company 
salutes the M. W. Kellogg Company on 50 
years of service to the petroleum industry. 


1901 1951 
YO Manivsary 











CHICAGO BRIDGE & IRON COMPANY 


Plants ia BIRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE, PENNSYLVANIA 
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Steel Mills Need Scrap 


Tue steel industry confronts a serious problem—a shortage of scrap. More than one and 
one-half billion tons of steel are now in use in the United States. Normally, millions of 
tons of this steel are discarded each year and find their way back to the mill. Because of 
the high rate of steel production to fill military and civilian needs the steel manufacturers’ 
scrap pile has been seriously depleted. It must be restored quickly, not only to maintain 
production now, but also to build up depleted inventories of scrap to carry mills through 
the coming winter months when seasonal scrap collections normally fall off. So serious 
is the scrap shortage that quick action is necessary. This is not an overnight problem, but 


one that will be continuous so long as the national emergency is in force. 


During 1950 steel production was 96,700,000 tons. In the spring of 1951 the in- 
dustry was operating at an annual rate of 104,000,000 tons. By the end of 1951 the 
capacity should reach 107,000,000 tons, and by the close of 1952 should be 117,500,000 
tons. Steel companies this vear will need about 32,500,000 tons of scrap, some 3,500,000 
tons more than last year’s record tonnage. Next year they will need more than 35,500,000 
tons. Just think, in less than three years the entire steel industry of America will have 
added more capacity than the entire steel capacity of Great Britain. This big increase 


will call for a continuous additional demand for scrap. 


At a time like this when steel requirements are heavy and when steel facilities are 
operating at capacity, the potential seriousness of a scrap shortage is obvious. Maximum 
output could not be maintained. Strategically important raw material reserves could not 
he conserved. Already heavily taxed blast furnace facilities would be further encumbered. 


Steel-making costs would rise. 


What about the effect of shortages on the oil industry, to which a sufficient supply 
of steel, particularly tubular goods, is so vitally important? A continuous scrap shortage 
could result in critical shortages of steel and tubular goods, the immediate outlook for 


which even now is not too bright. 
The oil industry can help insure additional steel for its needs by a concerted and con- 
tinuous effort to see that all available scrap is collected and kept flowing to the mills. 


Obviously, such an effort must have the support and active interest of top manage- 
ment. The oil industry can do no less than give its full support toward putting into effect 


immediately a drive for heavy scrap. 
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To Keep Penicillin Growing 


Gicantic fermenting tanks continuously aerated with 
Sterile air... this is where penicillin is born... a rigidly 
controlled around-the-clock process at the New Bruns- 
wick, N. J. laboratories of E. R. Squibb & Sons. 

The 12,000 cfm centrifugal blower pictured above helps 
provide the air supply which must bubble non-stop into 
the fermenting medium so the living penicillin cultures 
may breathe and grow. This is critical, for if the air supply 
fails, it means sudden death to the growing penicillin... 
a serious product loss and much wasted time, for each 
tank must be thoroughly cleaned and re-sterilized if a 
batch is spoiled. 

Motor and control must keep the air-supplying blower 
running continuously during the fermenting operation. 
The 1500 hp, 1200 rpm, unity-power-factor E-M Syn- 
chronous Motor shown above, coordinated with an E-M 
Hi-Fuse Control, is specifically designed to keep running 

. . guard the life of penicillin, and save costs! 


How Motor and Control Team Up 





To keep the motor running through voltage dips, time 
delay undervoltage protection is provided by d. c. latch- 
ing. With this ingenious method, the main switch and 
field relays are held closed by direct current. If a voltage 
dip occurs. the motor keeps running and may even stay in 
synchronism if the dip is short. 


Another advantageous feature of this E-M Motor and 
Control is E-M-invented Part Winding Starting. This 
starts the motor in easy steps and avoids any sudden 
dangerous strains on the line from starting current in- 
rush which might knock out other plant equipment. 

This same coordination of E-M Motors and Control 
may be your answer to some particular problem. For 
drives that require skilled engineering to meet specialized 
requirements, you should find out what E-M has to offer. 
Your nearest E-M field engineer will be glad to show you 
the facts and figures on how E-M can serve you. 


E-M HIGH-SPEED SYNCHRONOUS MOTORS 


Are described in E-M Publication No. 181 
Write for your copy today 
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Scanning WASHINGTON’S OIL HORIZON 
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Milburn Petty 


WASHINGTON—Interior Secretary Chapman is deter- 
mined to get enough steel for the oil and gas industries to 
supply their share of the nation’s fuels requirements even if 
it means carrying the fight to the White House. 

Chapman intends to “go higher up” if action doesn't 
result from his protest to the Defense Production Adminis- 
tration against the failure to recognize the essentiality of oil 
and gas as compared with other industries. which was re- 
flected in DPA’s 30 per cent slash in the third quarter steel 
allocation (except for production). 

Rationing of petroleum products cannot be avoided in 
the months ahead unless DPA is willing and able to make 
much larger allotments of steel for oil and gas than were 
made in the initial determinations for the third quarter. 
Chapman warned in a vigorously-worded letter to Acting 
DPA Chief Gibson. 


> Tax Bill. The anti-oil bloc is likely to open up against 
the 2714 per cent oil-gas depletion allowances when the new 
tax bill gets to the Senate. Already, the so-called liberal col- 
umnists are getting in their shots, criticizing the tax bill as 
it came out of the House Ways and Means Committee with 
the depletion allowance and intangible drilling cost option 
unchanged. The new bill would require the withholding of 
20 per cent of oil and gas royalties; also, it would apply the 
} per cent transportation tax to oil where owners of barges 
and tankers transport their own oil. 


> Line Pipe. The refining branch also will suffer from the 
lack of line pipe through failure to complete pipe lines 
needed te increase the crude supply at refineries. Right now. 
PAD figures there are about 485,000 bbl per day of devel- 
oped crude production that has no market outlet. Included 
in this are about 100,000 bbl per day along the route of the 
unfinished Platte Pipe Line Company from the Rocky 
Mountain Area to Wood River. Illinois. 

Cross-country oil transportation projects wanted 281.700 
tons of line pipe this quarter but PAD was able to allot them 
only 118,000 tons or 41.9 per cent of the need. 


> Gas. A total of 878,300 tons of line pipe would be re- 
quired to keep up construction schedules on gas transmis- 
sion projects during the third quarter. Against this demand. 
PAD allotted 517.800 tons or 59 per cent. This means. as 
Chapman pointed out to DPA, that new areas—like New 
England—expecting to get natural gas for the coming win- 
ter will be disappointed. 

Only projects to get pipe. under PAD’s “get-tough” pol- 
icy on gas expansion, will be those now being built to areas 
already dependent upon natural gas. There won't be any 
pipe left for other lines planned to serve new areas where 
other fuels are available. according to PAD. 


>» Natural Gasoline. PAD’s allotment of 50.000 tons of 
stecl for natural gasoline plants during the third quarter 
represents 111] per cent of the tonnage used by this branch 
during the pre-Korean period. New plant construction. 
however. was at a low rate in the first half of 1950. The ton- 
nage for the current quarter will not be sufficient to com- 
pete the projects now under way and support the projects 
that the industry is willing and ready to install. Such con- 
struction. it was pointed out to DPA, is the quickest way to 
1ugment gasoline and LP-Gas supplies. 
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> Tubular Goods. Not included in the 963.000-ton alloca- 
tion for “all other” activities were the programs for oil 
country tubular goods (450,000 tons) and oil field machin- 
ery and equipment (180,000 tons) for the third quarter. 
representing 98 and 109 per cent. respectively, of usage in 
the 1950 base period when operators were depleting their 
inventories. Of the tubular goods quota, 396,800 tons are for 
domestic operations; 53,200 tons for foreign. 

Although this should be enough to maintain a 43.400- 
well drilling program during 1951, PAD warns that the oil 
country tubular goods situation is becoming increasingly 
critical because of general exhaustion of second-hand pipe. 
reduced inventories, less imported pipe available. and the 
steel mill pattern of producing large-size casing in quan- 
tities out of balance with the industry’s needs for small 
diameter casing due to deeper drilling. 


> Coal Hydrogenation. While Chapman is going to bat 
for materials needed by the oil and gas industries, it can be 
expected that he will also make a strenuous effort to get 
steel for synthetic fuels, a project that is close to his heart. 

Interior Department is now considering a tentative pro- 
posal for a coal hydrogenation project to be privately 
financed by a group of banks and insurance companies. 
It would cost $220 or $380,000,000, depending on whether 
a 15,000 bbl per day or 30.000 bbl per day plant was built. 
Output woud be 60 per cent chemicals (mostly aromatics) 
and 40 per cent other light products including aviation gas- 
oline, motor gasoline, and LP-Gas. 

The proposal hinges on the government entering into 10- 
year purchase contracts for the plant’s output. based on ceil- 
ing prices prevailing in the early part of 1951. Ferdinand 
Eberstadt. a WPB sparkplug during World War IT. sub- 


mitted the proposal on behalf of an eastern syndicate. 


> Tankers. Office of Price Stabilization. in conjunction 
with other agencies, is making a study of domestic tanker 
rates to determine whether or not they should be rolled 
hack. Meanwhile, as a measure of relief for East Coast mar- 
keters. OPS has granted increases in the ceiling prices of 
residual fuel oil ranging from 17 to 31 cents per barrel 
along the Atlantic Seaboard. 


>» Oil Compact. An extension of congressional authority 
for the Interstate Oil Compact seems assured now that the 
Department of Justice has given the Compact a clean bill of 
health under the antitrust laws. When questioned about 
charges in a 1949 report by Senator Wherry’s Small Busi- 
ness Committee, Assistant Attorney General Morison told 
the House Commerce Committee: “So far as we are con- 
cerned, no facts have been given us that would justify our 
objecting to continued operation of the Compact.” 


>» TEL. Prodded by the battery manufacturers and other 
large users of lead. the National Production Authority is 
considering a pig lead allocation system that might reduce 
the amount available for tetraethyl lead for motor fuel. 
To meet the argument that gasoline octane ratings are still 
higher than necessary. PAD is gathering data to show that. 
relatively speaking. today’s octane ratings—in comparison 
with the requirements of present-day cars—are no higher 
than the gasolines were 10 to 15 vears ago. If the pig lead 
supply for TEL were cut. it would probably mean that PAD 
would have to set octane ceilings as well as restrict the use 
of lead in motor gas fuel. 
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Famous for stamina and a sure foot, the burro 
was a hard-working “‘pardner”’ of the old-time 
prospector. He’s a little fellow—but he packs 
more horse-power per pound than any of his 
four-footed cousins... 

This ability to get more work done with 
fewer pounds to do it is precisely what Aldrich 
Direct Flow Pumps have to offer. As a result of 
improved design, weight of the fluid-end is 
considerably reduced. And—whereas a speed 
of 150 rpm was formerly considered high for 


reciprocating pumps—these compact, Direct 


Flow units are operating today at speeds of 
500 rpm for the 3”; 360 rpm for the 5”; and 
300 rpm for the 6” stroke. In each case, you get 
greater volume and higher pressure from a 
smaller pump: you get more horse-power per pound. 

Applications where you'll find Aldrich Direct 
Flow Pumps putting in time and over-time 
include: water flooding, salt water disposal, 
pumping lean oil to absorbers, and the handling 
of diethylene glycol, gasoline, propane, butane. 
Request Data Sheets 64, 64-B for complete 


information. 
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TRANSPORTATION AFFECTS OIL OUTPUT 

Without completion of the Platte 
River pipe line, oil production in the 
Rocky Mountain region cannot reach 
capacity limits. Henry S. Phillips. vice 
president and production chief of 
Sinclair Oil and Gas Company. has 
declared. Construction of the 20-in. 
line from Worland, Wyoming, to St. 
Louis, Missouri, is stymied by lack 
of steel allocation to complete a 500- 
mile stretch in Kansas and Nebraska. 


U.S. COMPANIES PROVIDE TOOLS 

Commenting on the Middle East oil 
situation, Eugene Holman, president 
Jersey Standard, said: “Jersey affili- 
ates, like other companies. producing 
oil in other lands, have long recog- 
nized that the oil underground belongs 
to the people of re lands.” He 
added that the U. S. provides tools 
for reclaiming the oil, and marketing 
outlets necessary. without which the 
oil would be of no use to anyone. 


REFUSE TO ATTEND OIL PRICE MEET 

A request to major oil industries 
to meet in the governor's mansion in 
Lansing, Michigan, to discuss absorh- 
ing the newly enacted 114-cent gaso- 
line tax increase in that state, has met 
with polite, but definite. “No’s.” Sun 
Oil president. Robert G. Dunlop, and 
A. W. Peak, Standard Indiana presi- 
dent, both reminded Governor G. 
Mennen Williams that such a meeting 
would break both state and federal 
antitrust laws. 


GASOLINE TAXES RISE 

The federal government collected 
$174,520,729 in gasoline taxes during 
the four months of 1951, establishing 
a record high. This was an increase 
of 7.1 per cent over the like period 
of 1950, according to the Bureau of 
Internal Revenue. Receipts from the 
federal lubricating oil tax totaled 
$27,989,924 in the first 4 months, a 
rise of 28.2 per cent from the 1950 


period. 


U.S. STEEL OUTPUT HITS PEAK 

United States Steel is calebrating its 
50th anniversary this year, by shat- 
tering all previous records of produc- 
tion, according to the company’s anni- 
versary edition of The U. S. Steel 
Quarterly. April hit a peak with 104.1 
per cent of rated capacity production. 
Several district plants contributed to 
the overall figure by bettering their 
own records, some of them set in 
World War II. 
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SULFUR CONSUMPTION CURBED 

The NPA has ordered that sulfur 
consumption be held to 100 per cent 
of last year’s rate. One word of good 
news for the sulfur users is that they 
will not be compelled to obtain NPA 
authorization to purchase sulfur, but 
will be required to make monthly re- 
ports on end uses and inventories. 
About 75 per cent of the sulfur pro- 
duced goes for making sulfuric acid. 
which is needed by the oil industry 
as an alkylation catalyst and in crack- 
ing catalyst manufacturing. 


SHALE PLANT URGED 

In its report to the government on 
the U. S. need for synthetic fuels. 
DPA stated that only 3.7 tons of steel 
per daily barrel of product would be 
required for oil shale as compared 
with 4.7 tons for petroleum. The DPA 
report urged immediate beginning on 
a commercial size plant so that oil 
shale as a possible contributor to our 
liquid fuels can be determined. 


GASOLINE IMPROVED SINCE 1925 
During the last 25 years the oil in- 

dustry has increased the performance 

of gasoline by 67 per cent, and at the 


same time cut the cost substantially, ° 


members of the third World Petro- 
leum Congress were told. Standard 
Oil Development president, E. V. 
Murphree, stated that one gallon pro- 
duced in 1950 was 67 per cent more 
powerful than a gallon of motor fuel 
made in 1925, based on knock-free 
performance. In the same period, the 
bulk cost at the refinery dropped in 
the U. S. to 10.5 cents a gallon in 
1950 from 12 cents in 1925, 


SUMATRA IS FUTURE OIL SOURCE 
Sumatra is the future major source 
of gasoline and kerosine supply for 
Asia and the South Pacific, R. G. Fol- 
lis, board chairman, Standard of Cali- 
fornia, reported. Recently returned 
from a tour of the Middle and Far 
Fast, Follis remarked that Caltex mar- 
kets throughout the Eastern Hemi- 
sphere have given further importance 
to Indonesian oil. particularly as a 
supplemental source of supply for Far 
East, Australia, and New Zealand. 


OIL FIRM SYSTEM PRAISED 

In contrast to most publicity given 
the oil industry, an article in the June 
issue of Harper's magazine states that 
the system of governance of Standard 
Jersey is a striking example of co- 
operative effort at the highest level. 


THE 


LIGATS I) OILDOT 


OPS WANTS LICENSING RIGHT 

The Office of Price Stabilization 
has presented its request for licensing 
authority in a memorandum to the 
House and Senate Banking Currency 
Committees. The licensing system. 
contained in a pending amendment 
to legislation extending the Defense 
Production Act of 1950, would be 
used to “restrain the persistent vio- 
lator” of government directives. There 
is little chance of Congressional ap- 
proval. The news is that such a scheme 
of federal control over all business 
should be offered. 


LEASING LAW REVISED 

A bill permitting issuance of leases 
in Arizona for as long as oil and gas 
is produced in paying quantities has 
been passed. The Arizona Statehood 
Enabling Act formerly had 20-year 
limitation on oil and gas leases, and 
sponsors of the recent legislation con- 
tended that this limitation tended to 
retard oil and gas development in the 
state. 


1OC ESSENTIAL, SHIVERS CLAIMS 

Failure to ratify the Interstate Oil 
Compact would result in “organized 
confusion,” Texas Governor Shivers 
reported to the House recently. In 
support of legislation to extend the 
1OC for 4 years from September 1, 
Shivers pointed out the IOC has con- 
tributed greatly to the ability of the 
oil industry to meet defense needs, and 
that recovery of oil from fields once 
thought exhausted has resulted in sav- 
ing billion of barrels of oil. The Sen- 
ate has already approved a 4-year ex- 
tension of the IOC. 


ATTACKS U.S. FOREIGN AID 

Relations between the U. S. and 
European countries are becoming de- 
moralized by governmental monetary 
grants, George A. Sloan stated in a 
speech before the International Cham- 
ber of Commerce. Chairman of the 
U.S. Council, Sloan declared that the 
major activities for foreign economic 
development must come from private 
sources. 


GOODWILL IN THE OIL INDUSTRY 
J. F. Brantley, Drilling and Explora- 
tion, reported to the third World Pe- 


troleum Congress that ideas must be. 


exchanged if the petroleum industry 
is to progress. The congress affords 
this opportunity, he declared, along 
with building up goodwill that will 
be reflected in the years to come. 
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Whether your oil field operating conditions demand 
sure-footed crawler traction to lick toughest mud and grades . . . or require 
speed and mobility of rubber tires to cut travel time between widely-scattered 
jobs . . . it will pay you to check the extra lift capacities of Koehring crawler- 
mounted and rubber-tired cranes. 


ONE RIE SCE 


In lift crane service, the heavy-duty 304 (above) safely handles up to 25 tons 
. . . Koehring 205 (right) lifts up to 10 tons, depending on type of mounting. 
Both the %4-yard 304 and '%-yard 205 are readily convertible from lift crane 
to clamshell, dragline, hoe or shovel on crawlers or rubber tires. Two larger 
Koehring sizes on crawlers provide 1% and 2'2 yard dipper capacities . . . 36 
and 79%-ton lift capacities. 


There’s a Koehring size and type best suited for you . . . you'll find 
your local Koehring distributor ready to analyze your requirements and 
make recommendations to your best interest. See him soon. 


ci aes ieee 


™ KOEHRING ‘oman’ 
; Milwaukee 16, Wis. 


SUBSIDIARIES: KWIK-MIX * PARSONS . JOHNSON 


Re 8 


THE PETROLEUM ENGINEER, July, 195] To obtain more information on products advertised see page E-33 A-] ] 








By H. J. 


DRILLING MAY LAG. Despite assurances of adequate 
steel supplies, many operators are feeling the pinch, and 
many new well starts are being delayed. Unless there is 
some easement in the steel situation, it is likely that drill- 
ing operations this year will fall below the rate experienced 
last year. Reports indicate a lag between new drilling loca- 
tions and actual starts. which is reflected currently in the 
pevenegenen drilling statistics. Wildcat operations are hold- 
ing well ahead of last year. with a cumulative increase of 
28 per cent. Lack of steel may also retard wildcat drilling 
over the balance of this year. 


DEMAND UP 15 PER CENT. Demand for all oils in the 
first 5 months of this year was 15 per cent above the same 
period of 1950. Motor fuel demand is 14 per cent greater. 
and fuel oil demand is 13 per cent above last year. Demand 
for domestic crude oil is 19 per cent greater than last year. 
Domestic crude requirements averaged 6,030,000 bbl daily 
in the first 5 months of 1951, against a daily average last 
year of 5,080,000 bbl daily. National crude production this 
year to date has averaged 6,043,000 bbl daily. against 
1.976.000 bbl daily in 1950. Production is 21 per cent above 
last year. 


STRUTH* 


IMPROVED STOCK POSITION. Stocks of all oils ap- 
parently increased about 10,000,000 bbl in May, effecting 
a material improvement in the national stock position. 
Crude stocks increased 4.000.000 bbl, while stocks of fuel 
oils rose more than 12,000,000 bbl during May. The sea- 
sonal increase in motor fuel demand, which began in May. 
reduced stocks of that product by nearly 7,000,000. bbl. 
In relationship to demand. motor fuel stocks are lower 
than a year ago. Stocks on May 31 represented 39 days’ 
supply. against 41 days’ supply last year. 


IMPORTS UP 11 PER CENT. Imports of crude and prod- 
ucis in the first 5 months of this year were about 11 per 
cent above the same period of last year. Imports this year 
have averaged about 905,000 bbl daily. against a daily 
average in ie first 5 months of last year al 811.000 bbl. 
Crude oil imports are about 7 per cent greater than last 
year, while imports of refined products have shown an 
increase of about 19 per cent. World markets for U. S. 
crude and products are expected to show further expan- 
sion particularly in the light of political strife in the 
Middle East. 

Petroleum Consultant, Dallas, 


Texas 





Comparative Statistics, May, 1951 


au figures are je computed ona Bureau of Mines’ Basis* 


May 


\ May {This Year| Last Year| Per cent 
1951@) 


1950 | todate®)! to date change 
197 ,440)1, 134,684 O45, 514; +20 
598 6,369 7,514 6,262!) 


April 
1951®) 
Total supply,® all oils. . 


235,890} 227,929 
Daily average 


7,609 


otal demand, f all oils 
Daily average 


225,770) 228,989) 197,844)1,151,114)1,000,328) +15 
7,283 7,633 6,382 7,623 6,625 

Change in stocks. +10,120 1,060 404) —16,430| —54,814 

Crude supply® 


207 ,970} 199,110) 173,059} 987,394} 821,538} +20 
Daily average 


| 
6,709) 6,637) 5,583 6,539 5,441 


Crude demandt 


203,920] 191,134] 177,787] 990,007}; 835,017) +19 
daily average 5 


6,578} 6,637) 5,735 6,556 


Crude stocks 245,850) 241,800) 239,877) 245,850) 239,877) + 


Days supply 37 36 42 37 42 
Natural gasoline production 18,200} 16,400) 14,229 85,301 71,470} +19 
Daily average 587 547 459 565 473 
Motor fuel production. . . 95,800} 88,650) 84,801} 455,712} 398,817 +-14 
Daily average 3,090} 2,955 2,736 3,018 2,641 




















Gasoline Yield per cent 41.5 41.2 44.0 40.9 43.3 2.4 

Motor fuel demandt : 102,860} 93,428} 91,260) 442,149] 388,161 +14 
Daily average 3,318} 3,114 2,944 2,928 2,571 

Motor fuel stocks ‘ 129,750} 136,800] 121,078} 129,750} 121,078 + 7 
Days supply 39 44 41 39) 41 

Fuel oil production. . . .| 76,800} 75,030) 64,502] 399,809) 324,050) +23 
Daily average 2,477 2,501 2,081 2,648 2,146 

Fuel oil demandt : 74,690} 87,449} 69,222) 481,689) 426,342) +13 
Daily average 2,409 2,915 2,233 3,190 2,823 

Fuel oil stocks 92,260} 80,550) 82,221 92,260) 82,221) +42 
Days supply 38 28 37| 38) 37} 

Refinery still runs 201,750} 189,200) 171 r= 975, 188) 811,638 0) 
Daily average | 6,508 6, ad _— 6,458) 5,375 

Stocks, all oil | 566,280] 556,160] 548,305) 566,280) 548,305) + 3 
Days supply... | wt _ 73! 86! _ 78 86 





_ Current Crude = Prices — 





ee - Basic erade | prices: 
je $9 Fe ans aia pm 
“ka Da —_ <2 re ama °s | Oklahoma-Kansas (36 gr.).. $2.57 
as.. 2 | Arkans , a * RRO ak (RO a, \ er 
California 2.42 | New Mexico.... 2.40 | a Coast (36 gr. 9 4 
Oklahoma 2.62 | Mississippi. . 2.23 ei ee > a 
ion... 262 | Illinois. 3.76 | name tees (6 er)...... 3.38 
= Oiler states 9g9 | California Signal Hill (26 gr.) 2.31 
gerne ee = Pennsylvania, Bradford 4.25 


* Unless otherwise stated all figures represent thousands of barrels. 





Preliminary estimates based upon data supplied by American Petroleum Institute, U 





t Total demand, including exports. 


Drilling and Production Statistics 
= eae oon ene GE | 
| May | April | May |This Year|Last Year} Per cent 
1951®)) 1951®@} 1950 | to date® to 0 date change 
Wells drilling. . “e | §,290) 5, 145| 4,720] 5, 290] < 720 +12 
Total wells drilled | 3,734) 3,319) 3,606] 16,468) “16, 073) + 2_ 
Development wells 3,732 2,477; 2,918] 12,490 3 
Sear 1,744 1,676 1,946 8,340) —t 
Gas... ; 229 139) 250} 959} —2 
Dry... 739) 662} 722| 3,191 2,993) + 7 
Per cent dry 27.2] 26.7| 24.7) 95.5] 33.3] + 2.2 
Service wells 55) 48| 42 252| 321} —22 
W - at wells 967| 794) 646; 3,726]  2,9131 +28 
dil. 163) 123 106) 621) 442) +40 
_ : 32 18, 14} 116 82; +41 
Dry... 772 653 526) 2,989) 2,389} +25 
POPOCHOUEY. 3 cae an. =: 79.8i 82.2] 81.4) —80.2) ~— 82.0} — 1.8 
By State 
Wells drilled (excl. service a: 679] 8,271] 3,564] 16,216] + 15,752] + 3 
Arkansas 23 37 34) 154 155| — 1 
California . it | 204 177 143 &33 689} +21 
Illinois ; 195) 114 262 697 925} —25 
Kansas ; 416 355 326 1,752 1,417; +24 
Louisiana 158 157| 214 807 985} —I8 
Mississippi : 34 23 29 111) 138 20 
New Mexico 57} 52| 49 256| 269) — 5 
Oklahoma... 532 478) 461 2,282 2,069] +10 
Texas 1,440) 1,341! 1,381 6,682 6,490] + 3 
Other states 620 537 665 2 642 2,615} + 1 
Wildcats drilled 967, 794) G46 3,726] 2,913] +28 
Arkansas. . 8 12) 9 38) 40} —5 
California. . | 39 41! 38 187} 156; +20 
Illinois | 70| 25 57| 171 235| —27 
Kansas 113 96) 75 428) 264) +62 
Louisiana 22 22) 19 126} 111] +14 
Mississippi : 14 10 12 50) 59 15 
New Mexico 10 7 8 44) 34; +29 
Oklahoma 9] 95 76) 411 345; +19 
Texas 428 347 253 1,684) i. 269| +33 
Other states 172 I 39 99 587 pon Me +47 
Daily crude production 6,184 6,150 5,143) 6,043) 4,976} +21 
Arkansas... 82 82| 86) 75} 85} —12 
California 961) 962 872) 961) 863) +11 
Illinois 162 154 171 159) 170 6 
Kansas 311 328 292 313) 283; +11 
Louisiana 635 632 539 630 543) +16 
Mississippi 100 101 103) 102 100} + 2 
New Mexico . 141 145 130) 140 128; + 9 
Oklahoma 500 500 427 500 410) +22 
Texas 2,821 2.786 2,113 2,698 1,988} +36 
Wyoming. : 186 190 155 189 157! +20 
Other states. . , 285 270, 255) 286, 249) $15 
® Includes domestic production and imports. @) Preliminary. (®) Revised. 
. 8. Bureau of Mines, State Agencies, and other official sources. 
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PETROLIC PERSONALITIES : 


% 


A 





DICK SNEDDON 


EATS ARE EXCELLENT IN TULSA 


Without any kind of formality other than the mere open- 
ing of its doors. the Petroleum Club of Tulsa began opera- 
tions last March 5 and has been going great guns ever since. 
The roster consists of some 550 regular members. 76 non- 
resident members. and we are told that there is a wailing 
list of about 150. There is no question that this congenial 
hostelry fills a long wanted need. 

\ccording to our Oklahoma operative. the members have 
heen so impressed by the high quality of the food and the 
low cost that they linger over the dining tables until it is 
time to go back to work. They haven't even taken the wrap- 
pings off the domino boxes—after three months. fancy 
that! Why. in the Petroleum Club of Los Angeles, if the 
waiter doesn’t bring the dominoes before he serves the soup. 
the diners all have violent indigestion. That has nothing to 
do with the case in point. however. and we rather imagine 
that before long the atmosphere of the Tulsa Petroleum 
Club will also resound to the click of the spotted tiles. It has 
certainly become the most popular game among western oil 
men and as it is reputed to have originated with the Mid 
Continent people it will undoubtedly be taken up by the 
Tulsans in good time. 


MAY BE RELATED TO SLAMMIN’ SAMMY 


President of the Tulsa Petroleum Club is Earl Sneed of 
the oil company by the same name. and by all accounts a 
yersonality of consequence. We’ haven't found out vet 
whether or not he is any relation to Slammin’ Sammy. the 
eolf biggie. but in any case he needs no reflected glory and 
is quite capable of doing his own scintillating. Vice presi- 
dent is John Campbell. superintendent of gas and gasoline 
for Carter Oil Company and another man of great moment. 
We suspect that somewhere in John’s ancestry there is a 
sprig of heather and if that is confirmed we may have a 
later story. Secretary is Frank Taylor, editor of Independent 
\lonthly. who should fit in to the administrative matrix of 
the Club as pleasingly as the last piece of a jig-saw puzzle. 

Chancellor of the Exchequer is Bob Wood of the Bros. 
Wood Oil Company. a firm that in its very inception showed 
profound disregard for convention by its display of origi- 
nality. When the Wood brothers organized. instead of 
adopting the time-worn system and calling themselves 
Wood Bros., they reversed the words and became Bros. 
Wood. The board of directors of the Tulsa Petroleum Club 
consists of 14 oil men and one equipment representative. 
and its membership is an excellent cross-section of the Mid- 
Continent oil business, including such industrial greats as 


Bill Skelly and John Mabee. 


THE McKEESPORT METALLURGIST 


Incidentally. we have it on reliable authority that the one 
equipment man on the 15-man board is our old friend Her- 
bert Mains Cooley, a McKeesport, Pennsylvapia. boy who 
has made more than good in the oil business for Bethlehem 
Steel Company. We first met Herb in the Sky Room of the 
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Hilton Hotel at Long Beach. California. one dark night 
some years ago when with By Landis. the Web Wilson Tool 
Company yellow tiger. we were doing the highland fling for 
a select group of terpsichoreans after closing hours. 

There were sundry drilling contractors in the group and 
as nearly as we can remember Herb was hosting them in his 
usual capable manner. Be that as it may, we have since 
come to know him better and have had no trouble in decid- 
ing that he is pretty swell people. He is a graduate of Car- 
negie Tech in metallurgical engineering with a lot of post 
eraduate work in alloy steels and is on the staff of the Beth- 
lehem operating vice president. His particular interest is the 
metallurgy of drill pipe. casing, tubing. sucker rods, wire 
rope. and other oil field essentials. He began his career with 
National Tube Company in 1923 and in 1935 was trans- 
ferred to Tulsa as field engineer. Three years later he moved 
over to Bethlehem Steel and soon was adopted by the metal- 
lurgical department. He is now assistant metallurgical en- 
oineer. 

In his spare moments Herb is an enthusiastic color pho- 
tographer and once in a moment of weakness he even con- 
fessed that he finds his best subjects in California. He has 
photographed Forest Lawn, Sequoia, Yosemite. San Fran- 
cisco (from the Top of the Mark). and indeed has one of 
the oil industry’s finest libraries of color transparencies. 
There are times when Herb wishes he didn’t give quite so 
much of his spare time to color photography. for instance 
when he gets into a domino game with Frank Smith, Ralph 
Clemons. and Elmer Wycoff. and gets taken for slightly less 
than the national debt. 


YOUR SCRIBE IS TOASTED IN CHICAGO 


Some time ago we wrote a note to Cy Perkins, the well 
known Chicago barber shopper, suggesting that he keep a 
weather eve open around the Loop for one. Herb Graffis. a 
grand guy with whom we have had sporadic dealings in the 
past. Herb used to be the publisher of a couple of golf mag- 
azines to which we made occasional contributions and was 

maybe still is—sports editor of Esquire among other 
things. Anyway, it just happened that a few nights later. 
Perky and his quartet were singing at a Western Electric 
Company banquet and who should be the speaker of the 
evening but the said Herb Graffis. He did himself proud 
according to Perk indulging his oratorical propinquities in 
a home spun. regular guy type of delivery that reminded 
him a bit of Will Rogers. 

The important thing as far as we are concerned, how- 
ever. was that the heel of the evening was punctuated with 
frequent sallies to the dispensary to toast the health of your 
scribe to the several signs of the zodiac. A fine excuse, we 
would say. for doing something they were going to do any- 
way. The exchange of correspondence occasioned by this 
chance meeting. however. produced some quite unexpected 
results as it stimulated our Chicago operative to some flat- 
tering exhortation on the subject of an interesting indi- 
vidual. to-wit. Art Zoll, described in the report as “a songs- 
ter. bon vivant. and all-around good fellow.” 


THE PETROLEUM ENGINEER, July, 195) 


TRS 


He 
tre 


tel 
di 


ci 
ne 


de 


Tk 





— — ~——t ig #8 












RR Soh cen SSMS eo ieee 














Now--A Completely Hydraulic Dragshovel 











"aes 


-HYbronok 


Two separate digging actions 
* Eliminates up to 40 percent time lost moving up 


No bails, sheave blocks or drag ropes to interfere 
with loading 


* Digs a level trench — reduces hand trimming, no 
scallops 


Precision control—every work function fully 
hydraulic 


Hydraulic ejector assures fast, clean dumping of 
dipper 
Travels up to 50 mph. on open highway 





Here is a completely new idea in dragshovels for 
trenching and related digging—the Bucyrus-Erie 
Hydrohoe. Every operating function is fully hydraulic 
—boom hoist, swing, dipper dig and dump, boom 
telescope, outrigger set and retract, and positive 
dirt ejector. 


Control is so precise, Hydrohoe can operate effi- 
ciently and safely around buried pipe and conduit. 
Dipper can be moved a fraction of an inch if 
necessary. 

Write today for full details. We'll be happy to arrange a 
demonstration. 

BUCYRUS-ERIE HYDROCRANE DIVISION 
SOUTH MILWAUKEE, WISCONSIN 


Quickly convertible to 
crane in the field for 




















handling buckets, forks, 
magnet and crane hooks. 










The Hydrohoe is the only dragshovel with two separate and 
distinct digging actions. The first is through a hydraulic ram 
located between boom and dipper handle. The second 
digging action comes from telescoping the boom. This exclu- 
sive telescope feature eliminates moving dragshovel back 
and forth when digging out boulders and excavating across 
pipe and cable . . . permits digging a level, scallop-free 
trench, greatly reducing hand trimming. 





Available with interchangeable 18-in. and 12-in. wide self- 
discharging dippers, the Hydrohoe is adaptable to a wide 
variety of digging and trenching jobs. 
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THE POLYSYLLABICS OF REFINING 


It seems that Art has for many years been profitably and 
pleasantly employed as a salesman of refinery equipment as 
well as an operator but now has decided to trade the wide 
open spaces for four square feet on the business side of a 
desk. He has recently been adopted into the purchasing de- 
partment of Procon, Incorporated, an organization of vet- 
eran refinery operators who have banded themselves to- 
vether for the purpose of engaging in refinery construction. 
\rt is a native of the considerable city of Alton, Illinois, and 
is an alumnus of Shurtleff College at Alton, and Washing- 
ton and Lee in Virginia, where he led the vigorous life. 
going in for football, track, and other unmentionable but 
equally strenuous pursuits. 

Since leaving school, he has had a raft of experience in 
the polysyllabic processes by which the stubborn hydro- 
carbons are broken down and reformed into more agreeable 
entities. Of catalysis, polymerization, isomerization. dehy - 
drogenation, and similar ponderosities he has no fear what- 
ever and he is as thoroughly acquainted with the complex 
mechanisms of the refinery as is the country doctor with 
the anatomy of his prize patient. 


MAKES A QUARTET OUT OF 
A FOURSOME 


(rt began his career with the old Roxana Company in 
Wood River. was subsequently in charge of cracking opera- 
tions at Shell’s East Chicago plant in Indiana, and later still 
was superintendent of the White Star Refinery at Trenton, 
Michigan. This plant was eventually purchased by Socony 
Vacuum Company. In the roaring thirties he allied himself 
with National Tube Company for a spell: then became mid- 
western representative for Ralph M. Parsons: and now has 
viven up selling entirely to devote himself to buying. Art is 
widely known and highly regarded by refiners in all parts 
of the country and his acquaintance in the industry along 





On the Oil Front 
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“YOU MAY KNOW YOUR STUFF AT THE REFINERY, PAW, 
-BUT | WISH YOULD LEAVE THIS TO SOME ONE ELSE!” 











with his intimate knowledge of equipment and_ process 
should be invaluable in his new adventure. 

He makes his home in Evanston, Illinois, and his number 
one hobby is singing. Besides a keen sense of humor he hag 
an excellent tenor voice with which he shatters the welkin 
on the slightest provocation. Although on occasion he hies 
out to the links and launches a vicious attack on the unresist- 
ing sod with his niblick. it is popularly believed that the real 
purpose of these forays is to form a quartet in which he can 
disport at the 19th hole. 


ANNUAL DONNYBROOK IS BIG HIT 


Foregathered with the California Natural Gasoline Asso- | 
ciation members at the Rio Hondo Country Club a Saturday 
or two ago and had an elegant time lolling on a deck chair 
while ambitious young bloods wore themselves to a frazzle 
in such exhausting exercises as horse shoes, baseball, darts, 
golf. African dominoes, spit in the sink, elbow crooking, 
and just plain slapping long lost friends on the back and 
screaming astonished recognition. The frolic was blessed 
with splendiferous weather and being manned by an excep- 
tional roster of frolic-manners was a real success from be- 
ginning to end, for which the general committee is to be 
complimented. 

Helping to shape the affair and put it on in excellent style 
were such budding Billy Roses as Charlie Rajnus, Ingersoll- 
Rand; Myron Niesley, California Testing Labs; Fred Car- 
ter. Fisher Governor; Harold Dresser, Marley Company: 
Verne Frost, Materials Service; Gordon Greene, Gordon 
Greene Company; Les Gfeller, General Electric Company : 
Dick Jenkins. Clark Bros.; Roland Raasch, Oilfield Con- 
struction Company: Bob Sutherland, Worthington Pump: 
and Bob Williamson. Cooper-Bessemer. These impresarios 
laid themselves out no end to assure the total success of the 
annual donnybrook, 


BATS AND CHEWING TOBACCO 
IDENTIFY BASEBALL GAME 


Much to the surprise of everyone, including the Oilers. 
the Oilers won over the Hotshot Peddlers in a game that 
was undoubtedly supposed to be baseball. You could tell it 
was supposed to be baseball by the bats and the chewing 
tobacco. otherwise it had no resemblance to the national 
pastime. Dick Jenkins was in charge of this event but in all 
fairness should not be held responsible. Bob Sutherland. 
heaven help him. was in charge of the horseshoe contest. 
which was one of the most popular games of the day. Some 
of the boys pitched the shoes as if the horses were still 
attached but there were others who occasionally hit the 
pitch. Golf, of course. always gets top billing at the CNGA 
frolic and the tournament was well patronized. In this con- 
nection it is fortunate that the frolic is only held once a year 
because that gives Bill Bryant and the Rio Hondo people a 
chance to get the fairways back in place between attacks. 

Winners this year were E. R. “Mike” Henry. Southern 
Counties Gas Co.. members’ low gross: Marion Ford. 
Pacific Gas and Lighting Supply. members’ low net; H. T. 
Stensrud. Southern California Gas Company. guests’ low 
cross: George Murdock. Cooper-Bessemer, M. D. Pearson. 
and Art Burns. Manning Maxwell & Moore. all tied for 
euests’ low net. Boh Williams of C.C.M.O. came nearest to 
making a hole-in-one and a prize for the largest and most 
interesting divot was unanimously awarded to Tom Taggart 
whose exhibit was about the size and shape of Catalina 
Island. George McLaren. the amiable prexy-to-be. from 
Standard of Cal. was there in person shedding the sunshine 
of his ready smile all about as usual. and Ed Millett, Jr., did 
his customary top job of correlating all the activities. We 
would especially commend the vaudeville show that was 
staged after dinner by Walter Trask. It was one of the best 
we have seen in a long time. 
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UNITED STATES ANNUAL CRUDE OIL RESERVES AND DISCOVERIES 


(Thousands of Barrels) 


Annual 
| discoveries Ratio: 
Accumulated | Proved Accumulated including Annual Proved reserves 
Year discoveries reserves | production new pools, production to annual Year 
| up to January 1 January 1 | up to January 1 | extentions, and production 
| revisions | 
(1) | (2) (3) (4) ° (5) (6) 
1900 3,439,984 | 2,500,000 939,984 463,621 63,621 42.4 1900 
1901 3,903,605 | 2,900,000 1,003,605 | 169,389 69,389 i. 1901 
1902 4,072,994 | 3,000,000 1,072,994 | 288,767 88,767 | 34.9 1902 
1903 1,361,761 3,200,000 1,161,761 | 300,461 100,461 | 32.8 19038 
1904 1,662,222 | 3,400,000 1,262,222 317,081 117,081 | 29.9 1904 
| 
1905 1,979,303 | 3,600,000 1,379,303 | 334,717 134,717 27.5 1905 
1906 5,314,020 | 3,800,000 1,514,020 126,494 126,494 30.0 1906 
1907 0,440,514 | 3,800,000 1,640,514 266,095 166,095 | 23.2 1907 
1908 5,706,609 | 3,900,000 1,806,609 278,527 178,527 22.1 1908 
1909 9,985,136 | 4,000,000 1,985,136 383,171 183,17] 22.4 19C¢9 
1910 6,368,307 4,200,000 2,168,307 | 509,557 209,557 20.8 1910 
1911 6,877,864 | 4,500,000 | 2,377,864 | 720,449 220,449 21.5 1911 
1912 7,598,313 | 5,000,000 | 2,598,313 622,935 222,935 23.3 1912 
1913 8,221,248 | 5,400,000 2,821,248 | 348,446 248,446 21.9 1913 
1914 8,569,694 | 5,500,000 3,069,694 165,763 265,763 20.5 1914 
| 
1915 8,735,457 | 5,400,000 | 3,335,457 381,104 281,104 19.4 1915 
1916 9,116,561 | 9,500,000 3,616,561 | 700,767 300,767 19.0 1916 
1917 9,817,328 | 5,900,000 | 3,917,328 | 335,316 335,316 17.6 1917 
1918 10,152,644 | 9,900,000 | $252,644 | 655,928 355,928 17.0 1918 
1919 10,808,572 | 6,200,000 1,608,572 878,367 378,367 17.0 1919 
| 
| 
1920 11,686,939 | 6,700,000 | 1,986,939 | 942,929 142,929 15.7 1920 
1921] 12,629,868 | 7,200,000 5,429,868 | 1,072,183 172,183 15.9 1921 
1922 13,702,051 7,800,000 9,902,051 | 357,531 957,531 13.8 1922 
1923 14,059,582 | 7,600,000 6,459,582 | 732,407 732,408 10.4 1923 
1924 14,791,989 | 7,600,000 7,191,989 | 613,940 713,940 | 10.6 1924 
| | } 
1925 15,405,929 7,500,000 | 7,905,929 | 1,763,748 763,743 10.5 | 1925 
1926 17,169,672 | 8,500,000 | 8,669,672 | 1,070,874 770,874 | L.2 | 1926 
1927 18,240,546 | 8,800,000 | 9,440,546 2,601,129 901,129 | 10.7 | 1927 
1928 20,841,675 | 10,500,000 | 10,341.675 | 1,401,474 901,474 | 11.9 | 1928 
1929 22,243,149 | 11,000,000 | 11,243,149 | 3,207,323 1,007,323 12.0 | 1929 
| | | 
1930 25,450,472 | 13,200,000 | 12,250,472 | 1,298,011 898,011 | 14.9 1930 
1931 26,748,483 | 13,600,000 | 13,148,483 | 251,081 851,081 | 15.6 | 1931 
1932 26,999, 564 13,000,000 | 13,999,564 | $5,159 785,159 | 16.1 1932 
1933 27,084,723 12,300,000 | 14,784,723 605,656 905,656 | 13.4 | 1933 
1934 27,690,379 12,000,000 | 15,690,379 | 1,085,065 908,065 | 13.3 | 1934 
1935 28,775,444 12,177,000 16,598,444 | 1,219,596 996,596 12.3 | 1935 
1936 29,995,040 | 12,400,000 17,595,040 | 1,763,087 1,099,687 11.6 | 1936 
1937 31,758,127 | 13,063,400 | 18,694,727 | 3,723,028 1,279,160 | 11.2 | 1937 
1938 35,481,155 15,507,268 | 19,973,887 | 3,055,233 1,214,355 | 13.5 1938 
1939 38,536,388 | 17,348, 146 21,188,242 | 2,399,828 1,264,962 | 14.2 1939 
| | | 
1940 40,936,216 | 18,483,012 22,453,204 1,894,717 1,353,214 13.9 1940 
1941 42,830,933 | 19,024,515 23,806,418 1,967,009 1,402,228 | 13.8 1941 
1942 $4,797,942 | 19,589,296 | 25,208,646 1,880,142 1,386,645 | 14.3 | 1942 
1943 46,678,084 20,082,793 | 26,595,291 1,486,972 1,505,613 13.3 | 19438 
1944 18,165,056 20,064,152 28,100,904 2,066,983 1,677,753 12.1 1944 
1945 90,232,039 | 20,453,231 29,778,808 | 2,087,237 1,713,655 12.0 1945 
1946 52,319,276 | 20,826,813 31,492,463 2,831,480 1,733,939 12.3 1946 
1947 95,150,756 21,924,354 33,226,402 | 2.664.438 1.856.107 | 12.0 1947 
1948 57,815,194 22,732,685 € 35,082,509 1948 





(1) Accumulated production up to January 1 plus proved reserves as of January 1. 
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(2) Figure for 1936 is estimate of The Lamp — Standard Oil Company (N. J.); all others from 1935 to 1946 are estimates of the 
American Petroleum Institute’s Committee on Petroleum Reserves. Figures for years previous to 1935 are estimates of the Department 
f Statisties, API, but are not based on geological surveys. 

(3) Accumulated production to January 1 of previous year plus production during previous vear. 

(4) Proved reserves of following year minus proved reserves of current year plus production of current vear. 

(5) U. S. Bureau of Mines. 

© Estimated. 
Source: As noted in footnotes above. 
Note: In an attempt to keep 1948 figures on a reasonably comparable basis The Petroleum Data Book has included an estimated 


quantity of 1,245,000 M bbl of cycle-plant and lease condensate reserves with the 21,487,685 M bbl of crude oil reserves. For further 
explanation of reserve estimates see subsequent pages in this section. 


From The Petroleum Data Book, Second Edition, which carries 750 pages of information on the petroleum industry. 
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discovered 


1926 
1926 
1935 
1944 
1938 
1936 
1937 
1937 
1910 


1940 
1940 


1929 
1940 
1938 


1937 
1934 
1937 
1938 


1936 
1944 
1938 
1935 
1944 
1942 
1942 
1941 
1938 
1927, 28 
1927 
1938 
1938 
1931 
1940 


1925 
1937 
1936 
1930 
1938 
1933 
1940 
1938 
1932 


lott 
1G43 
1943 
1943 
1944 
1944 
1945 
1944 
1940 
1939 


1920 
1931 
1930, 44 
1915, 48 
1922 
1928 


1O41 
1939 


1938 
1923 
1927 
1929 
1929 





Field 


| Sulphur Mines 


Sweet Lake 
Tepetate 
Tepetate, West 
University 
Valentine 
Venice 

Ville Platte 


| Vinton 


West Bay 

West Cote, 
Blanch Bay 

White Castle 

White Lake, East 

Woodlawn 


Adams 
Beaverton 
Bentley 
Bloomingdale 


Buckeye 


| Clayton 
| Coldwater 


Columbia 
Crystal 

Deep Rive: 
Evart 

Fork 
Headquarters 
Kawkawlin 
Mt. Pleasant 


| Muskegon 


New Salem 
Overisel 
Porter Yost 
Reed City 


| Sagin: 

IN iw 
Salem 

| ‘ 

| Sherman 


Veron-Le iton 


| Walker 


West Branch 
Winterfield 
Wise 
Yose-Jasper 


Baxterville 
Brookhaven 
Cranfield 
Eucutta 
Gwinville 
Heidelberg 
Langsdale 
Mallalieu 
Pickens 


Tinsley 


Cat Creek 

Cut Bank 

Dry Creek 

Elk Basin L & H 
Kevin —Sunburst 
Ponders 


Barada 
Falls City 


Arrowhead 
Artesin 
Cooper-Jial 
Eaves 


Eunice-Monument 


County 


( ‘alenasieu 
Cameron 
Acadia 
Jefferson Davi- 
Baton Rouge 
Lafourche 
Plaquemines 
Evangeline 
Caleasieu 


Plaquemines 


St. Mary 
Iberville 
Vermilion 
Jefferson Davis 


\ revised 

Ciladwin 
Ciladwin 

Van Buren 
Gladwin 
Arenac 

Isabella 

Van Buren 
Montealm 
Arenae 

Osceola 
Meeosta 

Clare Roscommon 
Bay 

Midland Isabell 
Muskegon 
Allegan 

Allegan 
Midland 
Osceoln 


Saginaw 
Allegan 
Isabella 
Isabella 
Kent 


Ogemaw 


Montealm 
Isabella 
Mid! ind 


Lame NI roy 
Lineoln 
Ad ims 
Wavne 


| Jefferson Davis 
Jasper 
Clark 


Lincoln 
Yazoo, Madisor 
Yazoo 


Petrol uum, Gs 


Toole, Glacier 


Cart on 
Carbor 
Toole 
Teton, P 
Ii ds¢ 
Richards 
Len 
Kddy 
Len 

Len 

Lea 
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Producing formation 


LOUISIANA (Cont.) 


Mio U,; Mio L 
Mio U 
Mio U 
Mio L 
Mio U, Mio L 
Mio L 
Mio U 


Sparta, Wilcox 


Mio U, Mio L, Olig 


(200 ft pay Mio) 


Mio 
Mio, ( lig 
Mio 
Mio 


MICHIGAN 


Traverse, Dundee 


Dundee; Dev 
Dundee; Dev 
Traverse; Dev 
Dundee 
Dundee 
Dundee; Dev 
Traverse; Dev 
Dundee 
Dundee 
Dundee; Dev 


Dundee, Detroit Rive: 


Traverse; Dev 


Berea; Miss 


Dundee, Traverse 
Traverse, Dundee 


Traverse; Dev 
Traverse; Dey 
Dundee 
Traverse, 
River 
Berea 
Traverse; Dey 
Dundee 
Dundee 


| Traverse 


Dundee 
L Detroit River 
Dundee 
Dundee 


MISSISSIPPI 
[ X I. Tuse; Cre U 
U & L Tuse; Cre [ 
Wilcox, Tusenloosa : Cre U. Koe 
Eutaw, Tuscaloosa; Cre U 
Eutaw, U & L Tus; Cre U 
Kutaw, Tusenloosa 


Eutaw, Cre U 


Basal, Tuse; Cre [ 
Eutaw, Wilburn: Cre [ 
Woodruff, Selma Ch; Cre 


MONTANA 
Kootenai, Ellis 
Kootenai, Madison 


Mor ! ISON 


Dakota, Lakota 


Tensleep, Frontier 
Kootenai, Ellis, Madison 


Madison 


NEBRASKA 
Hunton: Devonian 
Hunton; Devoniar 


NEW MEXICO 
Queen, Grayvburg; Per 
Yates, Queen, Grayburg; Per 
Seven Rivers, Yates; Per 
Yates, Seven Rivers; 
Gravburg, San Andres 


Dundee, Detroit 





Gravity 


17 


32 
36 


36 
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20 
28 
34 
34 
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It 
27 
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99 


1) 
20 


28 


26 


API 


0-40.0 
30.0 
41.0 
0-40.0 
0-43 .0 
33.0 
11.0 
0-600 
22.0; 
0-40 .0 
34.0 


0-32.0 
0-33 .0 
0-40.0 
0-510 


37.0 
11.3 
ti .2 
12.0 
39.0 
34.2 
17.5 
39.0 
3.5 


i 
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10.6 


0:53.0 
0-37 .0 
0.5 
23.0 


DATA ON IMPORTANT OIL FIELDS OF THE UNITED STATES 


0-53 0 | 
0-25.0 


20.0 
38.0 
10.0 
34.0 


0-520 | 
0-47 .0 | 


0-53 .0 
0-430 
0-500 
32.0 


36.0 
35.0 
30.5 
29 0 
34.0 





Estimated 
Produc- Average 

tive acres | thickness 
(feet) 

240 100 
1,200 20 
1,000 30 
1.000 35 
1,340 25 
220 35 
1,000 SOO 
5.240 160 
600 77) 

1 OOO 200 
6-40 30 
650 or 
SOO 30 
1.100 230) 
1,220 1D 
150 12 
920 3 
3,000 3 
2,900 11 
1,320 {2 
2,440 13 
1,230 3 
2,180 | 
820 D 
1,120 6 
2.600 ! 
1.600 > 
»,000 | 36 
8,050 1D 
2.700 } 
1,100 | 6 
2,080 | 3 
8,440 12 
D,280 | ” 
1,800 | 16 
2,500 | Ss 
1,220 | | 
1,100 | 
5,700 6 
5,000 D 
80 | & 
1.600 11 
Is0) 30 
SO) } 1 
2.720 | 30 
3,640 =D 
1,120 | 35 
1,160 25 
6HSO 30 
SO 30 
1.720 20 
12.160 IS 
SOO) 1 
12.280 35 
1,280 50 
1,400 10—-LOO 
23,000 12 
2 600 i 
S00 7S 
1OS80 23 
5.040 0 
t 320 25 
5.6540 55 
1,200 60 
10.400 50 
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199 
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10,947 


DATA ON IMPORTANT OIL FIELDS OF THE UNITED 
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Annual produetion (thousands of barrels) 





— 


707 
173 
933 
347 


13,699 








| 


1942 | 1943 
| 776 746 
| 612 648 
| 993 897 
| 3,286 2,897 
241 149 
| 1,303 2,131 
| 6,440 4,451 
368 | 665 
743 | 885 
478 664 
913 1,297 
217 562 
| 829 947 
| = 1,044 985 
! 146 124 
i} 87 96 
| 286 169 
393 350 
192 180 
59 66 
59 49 
| 
| 198 1,021 
53 798 
2,320 1,973 
493 685 
368 304 
| 26 26 
189 127 
| 1222 | 1,019 
| 9,102 | 7,776 
| 20 | 20 
345 | 220 
i 168 | 178 
! 210 | 177 
679 | 149 
333 | 298 
1,259 | 684 
225 177 
} | 
| 
! 0 | 0 
\| 0 | 16 
| 0 | 13 
0 | 2 
0 | 0 
| 0 | 0 
0 | 0 
| 0 | 0 
| 430 | 1,459 
| 28,177 | 17,264 
| | 
138 119 
5,522 5,339 
107 | 95 
16 | 246 
|| 1,960 | 1,833 
I 262 209 
1 
| | 
373 | 206 
864 426 


1944 





164 


377 | 
209 


159 
728 
379 


_| 15,000 _ 





| 12,760 


47 
2,103 
2,060 

107 
2,898 
95 
117 
2,073 
9,332 


131 
4,875 
163 
940 
909 


259 


_ 


106 
192 


1,846 
162 
757 


321 


1946 


| 
| 715 
559 
| 773 
| 1,828 
1,905 
178 
| 3,028 
| 3,249 


3,370 
1,243 


985 
1,020 
1,426 

736 


| 1,299 
, 20 
77 

59 
296 
141 
1,598 
40 

32 
2,409 
| 311 
| 1,354 
| 226 
697 
241 
16 
123 
52 
462 





3,250 
17 

64 

58 
152 

| 263 
| 223 
172 
202 
186 





70 
160 


-_ 


695 
151 
735 


326 


11,655 


‘ 








1947 


760 
501 
747 
1,933 
2,007 
204 
3,618 
2,720 


3,672 
1,694 


1,080 
1,226 
1,357 

667 


1,002 
17 

66 
95 
238 
172 
1,665 


25 
2,866 
220 
785 
169 
730 
233 


62 
14] 
1,546 


726 
326 


iis 








‘Cumulative | Estimated | 
| production | recovery 
thru 1947 | per acre 
| (M bbl) | (bbl) 
| LOUISIANA (Cont.) 
| 20,458 82,075 
9,096 7,163 
| 15,196 14,449 
| 4,787 2,854 
23,124 15,759 
| 6,338 | 27,882 
19,932 | 16,314 
38,193 | 6,770 
| 55,887 | 87,025 
| 7,267 | 5,573 
| 5,233 | 6,489 
12,332 | 17,071 
5,901 | 5,680 
7,787 | 6,473 
MICHIGAN 
8,254 | 5,944 
744 1,616 
1,135 1,162 
| 6.225 | 2'043 
20,208 | 6,886 
4,477 | 3,261 
1,297 1,079 
| 2,183 1,752 
7,394 3,380 
| 7,471 5,616 
2,927 2,417 
| 5,998 2005 
6,703 4,084 
| 4,213 697 
| 23,194 2,852 
} 6,809 2,516 
1 1,069 3,597 
2.438 | 1,146 
34,829 | 4,078 
34,629 6,140 
1,480 | 814 
3,315 | 1,302 
| 4,439 | 3,598 
8,227 7,329 
| 10,622 | 1,821 
6,124 | 1,185 
3,972 | 47,800 
2,695 | 1,581 
7,929 | - 
MISSISSIPPI 
6,282 2,765 
5,637 | 15,300 
12,658 | 2,615 
7,426 1,348 
596 229 
13,493 | 2,030 
851 | 990 
2,394 | 4,013 
9,897 | 4,872 
100,985 | 7,750 
MONTANA 
16,194 | 19,510 
| 56,037 1,225 
I 2.607 1,936 
| 5,815 2,921 
] 19,969 2,102 
\} 7,548 | 2,781 
i NEBRASKA 
966 1,808 
116 | 3,681 


| 13,068 


24.799 
3,934 


173,422 





| 


| 
NEW MEXICO 


2,286 
1,124 
1,268 
3,007 
4,012 


16 


14 
37 
96 
154 
55 





— 


,100 





| 
| 
| 159 
| 
| 56 


1,501 
18] 


101 





Number wells producing 


Total Flowing) Pumping 





14 | 3 
18 | 13 

| 
6 | 7 

| 

¥ 
2 0 
12 
0 14 
0 37 
0 96 
0 154 
0 55 
0 101 
0 15 
0 26 
0 33 
0 173 
0 33 
0 63 
Tt) 58 
0 216 
0 28 
0 97 
0 28 
0 5A 
0 361 
0 218 
0 28 
0 | 56 
0 7 





vit 


as 


0 


| 


~ (Continued) 
From The Petroleum Data Book, Second Edition, which carries 750 pages of information on the petroleum industry. 
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One of these 


2] different tubing analyses 
has solved practically 
every condition of... 





















@ Here at Tubing Headquarters, we have long maintained a razor- 
sharp staff of specialists—men with many years of experience in 
solving refinery tubing problems. 

These specialists have had a tremendous file of data to help them. 
Some of it came from our own laboratories. But the most valuable 
data came from actual case histories . . . and constant observation 
of refineries throughout the country. 


To cope with numerous problems, we developed 27 different 
analyses that we frankly think have helped to solve almost any 
refinery tubing problem. We’ve watched these tubes in service— 
and we’ve seen them do a good job. 

When you plan for future projects bring your tubing questions 
to National Tube Company. Most of the time, a problem that is 
new to you will be a simple matter of recorded history to us. All of 
this bed-rock experience is yours for the asking. We will be glad 
to help you. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(TUBING SPECIALTIES DIVISION) 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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UNITED STATES 


Low Carbon 

Low Carbon, 2 Mo 
Low Carbon, 1 Mo 
Yo Cr, ¥2 Mo 

1 Cr, % Mo 

eo Ae 
ye 

2%, Cr, 1 Mo 


22 Cr, Y2 Mo, % Si. 


3 Cr, Y2 Mo, 1% Si 
3 Cr, 1 Mo 

5 Cr, Y2 Mo 

5 Cr, ¥% Mo, 1% Si 
5 Cr, Y2 Mo, Ti 

6 Cr, 42 Mo 

7 Cr, Y2 Mo 

8 Cr, 1 Mo 

9 Cr, Y% Mo 

9 Cr, 1 Mo 

12 Cr, Al 

17 Cr 

27 Cr 

—- 18-8 

18-8 Ti 

18-8 Cb 

18-8 Mo 
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/ PUMPING POWER 
at Fast tT Slow Speeds 





















It's Easier to Adjust CASE Engines 
to the Oil Flow... 


Case Engines are built to pull as strong at reduced speed as at rated 
speed. This permits wide adjustment of pump speed, to fit the flow, 
without the bother and cost of changing belt pulleys or gear ratio 
between the engine and pump. That’s why you'll find it easier to 
adjust Case Engines to the oil flow, and you’ll save money on hook- 
up equipment as well. You'll save, too, on pumping costs because 
fuel consumption goes down in proportion to speed, and hundreds 
of extra hours can be added to engine life. 


Match Your Power to Your Pumping Needs 


See the complete line of Case Engines for oil fields—in horsepower 
sizes of 61, 42, 281 and 24. The range of horsepower sizes permits 
good matching of engine power to your pumping requirements. Be 
sure to check over the tested Case features that have proved them- 
selves in steady week-after-week pumping. See your Case oil field 
dealer for full detailk—or write for name and address of your 
nearest dealer. J. I. Case Co., Racine, Wis. 


CASE: ¥ 











MLEETINGs 


July 19-20—Western Petroleum Refiners Asso- 
ciation (regional meeting) Joint Technical- 
Industrial Relations Meetings, Broadview Ho- 
tel, Wichita, Kansas. 

July 31-Aug. 3—Wyoming Geological Asso- 
ciation, Rawlins, Wyoming. 

Aug. 13-15—Society of Automotive Engineers, 
Inc., West Coast Meeting, Olympic Hotel, 
Seattle, Washington. 

Aug. 17—Western Petroleum Refiners Associa- 
tion, Leonard Refineries Auditorium, Alma, 
Michigan. 

Aug. 27-29—Eleventh Annual Appalachian Gas 
Measurement Short Course, West Virginia 
University, Morgantown, West Virginia. 

Sept. 3-7—American Chemical Society, 120th 
National Jubilee Meeting, Hotel Statler, 
New York City. 

Sept. 4-6—Pacific Coast Gas Association, An- 
nual Convention, Fairmont Hotel, San Fran- 
cisco, California. 

Sept. 5-8—Oil Industry Information Committee, 
Waldorf-Astoria Hotel, New York, N. Y. 
Sept. 6-7—Michigan Petroleum Association 
(Annual Fall Convention), Ramona Park Ho- 

tel, Harbor Springs, Michigan. 

Sept. 8-9—International Union of Pure and 
Applied Chemistry (16th Conference), Hote! 
Statler, New York City. 

Sept. 9-18—National Petroleum Convention 
(Venezuela), Caracas. 

Sept. 10—New York Oil Heating Association 
Inc., Hotel Statler, New York City. 

Sept. 10-14—Instrument Society of America, 
National Conference and Exhibit. Sam Hous- 
ton Coliseum, Houston, Texas. 

Sept. 10-14—American Society of Mechanical 
Engineers, Industrial Instrument and Regu 
lators Division, Coliseum, Houston, Texas. 

Sept. 12—American Petroleum Institute (Lubri- 
cation Committee Meeting), Traymore, At- 
lantic City, N. J. 

Sept. 12-14—National Petroleum Association, 
Hotel Traymore, Atlantic City, New Jersey. 

Sept. 16-19—American Institute of Chemical 
Engineers, Regional Meeting, Sheraton Hotel, 
Rochester, New York. 

Sept. 17-18—American Gas Association (Acci- 
dent Prevention Committee, Safety Confer- 
ence). Hotel Phi'lips, Kansas Citv, Missouri. 

Sept. 17-19—American Institute of Chemical 
Engineers, National Meeting, Sheraton Ho- 
tel, Rochester, New York. 

Sept. 20-21—Western Petroleum Refiners Asso- 
ciation, Hotel Henning. Casper, Wyoming. 

Sept. 21-23—tLovisiana Golden Oil Jubilee, 
Jennings, Louisiana. 

Sept. 21—Oklahoma Utilities Association, Gas 
division, Biltmore Hotel, Oklahoma City, 
Oklahoma. 

Sept. 24-25—American Association of O'l Well 
Drilling Contractors, Eleventh Annual Meet- 
ing, Fort Worth, Texas. 

Sept. 24-26—American Society of Mechanical 
Engineers (6th petroleum mechanical engi- 
neering conference) Mayo Hotel, Tulsa, Ok- 
lahoma. 

Sept. 25-28—The American Society of Mechan- 
ical Engineers (Fall Meeting), Radisson Hotel, 
Minneapolis, Minn. 

Oct. 3-S—American Institute of Mechanical and 
Metallurqical Engineers, petroleum branch, 
fall meeting, Oklahoma City, Oklahoma. 

Oct. 4-5—California Natural Gasoline Associa- 
tion (26th Annual Fall Meeting), Ambassador 
Hotel, Los Angeles, California. 





AIME, Petroleum Division 
Fort Worth, Texas—First and Third 
Wednesdays. 


Dallas, Texas—Second and Fourth 
Wednesdays each month. 








A-18 To obtain more information on products advertised see page E-33 
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Every Air Hose 





With This Trademark 


Assures Long 
Operating Life 


Air hose economy is not measured in feet per dol- 
lar. The only true yardstick of air hose value is 


service hours. 


Because every BWH hose has 



















An extra quality, ex- 
ceptionally rugged hose 
for toughest use on air 
drill and pneumatic serv- 
ice im mines, quarries 
and construction jobs. 
Non-porous tube resists heat and oil. High 
tensile cotton yarn braid reinforce carcass. 
Tough grey cover resists cutting, gouging, 
abrasion. Made in 1" 2-braid and %’ 
2-braid sizes. 200 to 300 Ibs. working 
pressure. Maximum length 50’. 


been developed, 










tested and field-proven to give the best possible 
combination of strength, safety, flexibility and 
damage resistance . . . you get maximum service life. 
Whatever brand of hose you are now buying, 
you are paying for BWH benefits — so why not 
Start getting them — now? 
Today, contact your nearby BWH Distributor. 


BAY STATE 
AIR DRILL 


For heavy construc- 
tion work in = mines, 
quarries, tunnels and 
wherever large size hose 
is required for long serv- 
ice. Smooth black tube 
resists heat and oil. Carcass of strong, 
rubber-impregnated multiple ply woven 
duck. Rugged, heavy-gauge red rubber 
cover resists severe weather extremes, 
cutting, abrasion. 9 sizes stocked from 
¥%"’ to 4"’. Working pressures from 175 
to 225 Ibs. Maximum length 50’. 

















VIM AIR 


For general indus 
trial use, on compressors 
and pneumatic tools. 
Black tube resists oil and 
heat. Husky cotton yarn braids. Smooth, 
red cover resists weather, abrasion. 8 
sizes stocked, 4'’ 2-braid to 1’’ 3-braid. 
Working pressures 150 to 225 Ibs. Maxi- 
mum length 500’. 
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BULL DOG 
VARI-PURPOSE 





For a variety of jobs 
including handling of 
air, water, oil, gasoline, 
kerosene (not for paints, 
lacquers, lacquer-sol- 
vents). Black, synthetic 
tube resists oil and heat. Carcass is 
braided rayon cord, high strength, super 
flexible. Smooth, brown, tough synthetic 
cover resists oil, abrasion, sunlight. 11 
sizes stocked from 3/16’’ one-braid to 1’’ 2- 
braid. Working pressures: 200 to 300 Ibs. 
Maximum length approximately 500’. 





To obtain more information on products advertised see page E-33 
























For portable air 
compressors, jackham- 
mers, rugged industrial 
and construction work. 
Smooth, black, non-po- 
rous tube resists heat 
and oil. Carcass: multiple ply, rubber- 
impregnated, rugged woven fabric. 
Tough black cover resists weather and 
abrasion. Stocked sizes: %'’, %4’’, 1°’. 
200 Ibs. working pressure. Maximum 
length 50’. 















Boston Woven Hose 
& RUBBER COMPANY 


Distributors in all Principal Cities 


PLANT: CAMBRIDGE, MASS. 
P.O. BOX 1071, BOSTON 3, MASS., U.S. A. 
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Extra-long-taper 





handle. Two sizes, No. 2, %”’ to 
2” pipe; No. 3, %”’ to 3” pipe. 
These RIGID new type pipe 
reamers really do save your time, 
work—and pipe. Ask for them 
at your Supply House. 


reamer won't thin, 


e@ Rifetib LonGrip reamers have that 
extra-long-taper that cleans the burr smooth- 
ly out of pipe or conduit almost without ef- 
fort. Just a few light ratcheted strokes do the 
job. Furnished complete with ratchet handle. 
No. 2 Reamer unit sold separately for 
use in RIG(Ib 0OR small ratchet die 


its a cinch to ream 




















Buy reamer complete or 
reamer unit separately 
for use with OOR die 
handle. 








To obtain more information on products advertised see page E-33 








Oct. 8-9—Texas Mid-Continent Oil and Gas 
Association, Annual Meeting, Beaumont, Tex. 

Oct. 8-10—The American Oil Chemists Society 
(Fall Meeting), Edgewater Beach Hotel, Chi- 
cago, Illinois. 

Oct. 14-19—World Metallurgical Congress, De- 
troit, Michigan. 

Oct. 14-20—Oil Progress Week. 

Oct. 15-17—American Gas Association, An- 
nual Convention, St. Louis, Missouri. 

Oct. 15-17—American Petroleum Credit Asso- 
ciation (27th Annual Conference), Adolphus 
Hotel, Dallas, Texas. 

Oct. 15-17—American Gas Association (Annual 
Convention), Kiel Auditorium, St. Louis, Mo. 

Oct. 15-19—National Metal Congress and Ex- 
position, American Society for Metals, Amer- 
ican Institute of Mining and Metallurgical 
Engineers, and Society for Non-Destructive 
Testing, Hotel Statler, Book-Cadillac, and 
Detroit-Leland, Detroit, Michigan. 

Oct. 18—Institute of Gas Technology, Annual 
Meeting, Chicago, Illinois. 

Oct. 18-20—National Association of Corrosion 
Engineers, South Central Region, Corpus 
Christi, Texas. 

Oct. 22-23—Independent Petroleum Associa- 
tion of America (annual meeting), The Sham- 
rock, Houston, Texas. 

Oct. 29-30—Society of Automotive Engineers, 
Inc. (national diesel engine meeting), The 
Drake, Chicago, Illinois. 

Oct. 31-Nov. 1—Society of Automotive Engi- 
neers, Fuels and Lubricants, Drake Hotel, 
Chicago, Illinois. 

Nov. 3-8—Oil Industry Information Committee, 
Stevens Hotel, Chicago, Illinois. 

Nov. 5-8—American Petroleum Institute, An- 
nual Meeting, Palmer House and Stevens 
Hotel, Chicago, Illinois. 

Nov. 15-17—Rocky Mountain Oil and Gas As- 
sociation (Annual Meeting), Cosmopolitan 
Hotel, Denver, Colorado. 

Nov. 19-20—Society of Exploration Geophysi- 
cists, Annual Mid-west Regional Meeting, 
Baker Hotel, Dallas, Texas. 

Nov. 25-30—The American Society of Mechan- 
ical Engineers, Annual Meeting, Atlantic 
City, New Jersey. 

Nov. 26-Dec. 1—23rd Exposition of Chemical 
Industries, Grand Central Palace, New York 
New York. 

Dec. 2-5—American Institute of Chemical En- 
gineers, Annual Meeting, Chalfonte-Haddon 
Hall, Atlantic City, New Jersey. 





NOMADS TO MEET 


New York, N. Y., Chapter, First Mon- 
day of the Month, Louis Sherry's, 
New York, N. Y. Secretary Fred J. 
Jobst, c/o Val. A. Wittich, Jr., 30 
Rockefeller Plaza, New York 20, 
New York. 


Houston Chapter, Second Monday of 
the Month, Ye Olde College Inn, 
Houston, Texas. Secretary E. F. Bald- 
win, Hughes Tool Company, Box 
2539, Houston, Texas. WO-3101. 


Los Angeles Chapter, Second Wednes- 
day of the Month, Jonathan Club, 
Los Angeles, Calif. Secretary W. A. 
Wilson. 

Tulsa Chapter, Third Friday, ‘After 
Five’’ Room, Hotel Tulsa. Secretary 
R. E. Kirberger, Unit Rig Manufac- 
turing Company, Tulsa, Oklahoma. 

Dallas Chapter, Dallas, Texas, First 
Monday of the Month. Except Octo- 
ber 29, Dallas (Nov. Meeting). Sec- 
retary Gene Shiels, 205 Irwin-Keas- 
ler Building, Dallas, Texas, River- 
side 4042. 
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for safe 
and efficient handling 
of LP-gases 


..- TIGHT-SEATING CRANE Lp-Gas 


VALVES WITH RENEWABLE DISC 


These new Crane composition disc valves—in globe, 
angle, and lift check paitterns—carry “UL” approval 
for use on all common commercial forms of Liquefied- 
Petroleum Gases. Crane Quality construction gives 
added assurance of safe and efficient handling of 
hazardous LP-Gases. 


DESIGNED FOR HARD USAGE—valve body is finest 
quality Crane Special Brass, with sturdy union 
bonnet, or cap joint on check valves. Repeated 
dismantling and reassembly do not affect tight- 
ness. 


TIGHT SEATING—durable Crane No. 6 composition 
disc, cemented into disc holder to prevent leak- 
age around disc, is soft enough for tight seating, 
yet tough and resilient to withstand hard usage. 
Wedge-type disc-retaining nut—on larger globe 
and angle valves—reinforces disc against strains 
and distortion caused by tight closure. 


EXTRA-TIGHT STEM SEAL—large stuffing box filled 
with Crane one-piece molded asbestos packing 
prevents leakage around stem. 


INDIVIDUALLY TESTED FOR TIGHTNESS— Each valve 

is tested at 600 pounds water pressure, and at 
100 pounds air pressure on body and 
bonnet, or on body and cap on check 
valves, with valve open. A separate air 
pressure test is made for seat tightness. 
For further information, see your Crane 
Salesman or write for Folder AD-1820. 























No. 130, Globe, Screwed. Working Pressures: 
400 pounds gas or oil; 150° F. Max. Temp. 
400 pounds water; 200° F. Max. Temp. Sizes: 
V4 to 2-inch. 


DESIGNED FOR QUICK CHANGE OF DISC 


Composition dise can be renewed without removing valve 
from line. Merely open the union ring bonnet joint—or cap 
joint on check valves—and lift out complete disc assembly. 
Replace disc holder with a spare containing a new disc... 
and reassemble the valve. 


SLIP-ON : 
DISC HOLDER ; : DISC-STEM 


CONNECTION 


COMPOSITION ' WEDGE-TYPE 
DISC ie: DISC RETAINING 
a NUT 





No. 131, Angle, 
Screwed 


No. 132, 
Horizontal 
Lift Check, 

Screwed 


General Offices: 

836 S. Michigan Ave., Chicago 5, Ill. 

Branches and Wholesalers Serving 
* All Industrial Areas 


VALVES + FITTINGS «+ PIPE 
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LETTERS w the EDITO 





TWO VIEWS ON DEEP DRILLING AND EXTENT OF ITS SUCCESS 


To The Petroleum Engineer: 


In regard to Miss Ernestine Adams’ 
article entitled “Treasure in the 
Depths,” published on page A-33, et 
seg. in THE PETROLEUM ENGI- 
NEER for December, 1950, I have 
made a rather thorough study of the 
deeper new-field wildcats drilled in 
the years 1944 to 1949, inclusive. I do 
not have satisfactory information on 
those which were drilled before 1944. 

My figures show—and please re- 
member that I am speaking only of 
new-field wildcats, or rank wildcats, 
and not of any deeper-pool tests or 
other tests which were drilled to con- 
siderable depths—that there were 97 
producers and 361 dry holes drilled 
between depths of 10,000 and 10,999 
ft; there were 73 producers and 222 
dry holes drilled between depths of 
11,000 and 11,999 ft; and there were 
69 producers and 218 dry holes drilled 
to depths of 12,000 ft or deeper. 

Under “producers” I am including 
oil wells, gas wells, and gas-plus- 
condensate wells. The breakdown for 
these producers was as follows: Be- 
tween depths of 10,000 and 10,999 ft, 
18 oil wells, 12 gas wells, and 37 gas- 
plus-condensate wells; between 11,000 
and 11,999 ft, 40 oil wells, 10 gas 
wells, and 23 gas-plus-condensate 
wells; and to 12,000 ft or deeper, 34 
oil wells, 4 gas wells, and 31 gas-plus- 
condensate wells. 

| have had the individual well rec- 
ords checked by three of our outstand- 
ing geologists who are connected with 
major companies which keep full rec- 
ords of this kind, and with their help, 
| have classified the producers accord- 
ing to my system, which has been used 
in the articles on exploratory drilling. 
as follows: Those which are estimated 
to have discovered fields which will 
ultimately produce 50 million barrels 
or more are labeled A; from 25 to 50 
million barrels, B: from 10 to 25 mil- 
lion barrels, C; from 1 to 10 million 
barrels, ): one million barrels or less, 
KE; 10 billion cubic feet or more of 
vas, X; less than 10 billion cubic feet 
of gas, Y: and those which were at 
first thought to be producers, but have 
been abandoned, F. 

| have had estimates made both of 
the gas and of the natural gas liquids 
where the well or the discovered field 
is known to have reserves of both. 
Following is the summary based on 
these figures which I have for esti- 
mated total ultimate production of the 
fields discovered by rank wildcats 
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over 12,000 ft deep in the year 1944 
to 1949, inclusive: 

As successes we may include: 

& fields estimated as likely to pro- 
duce 1 million barrels of oil or 
more (A, B, C, and D of the clas- 
sification indicated above). 

3 fields likely to produce 10 billion 
cubic feet of gas or more (X) 

2 fields estimated as likely to pro- 
duce 10 billion cubic feet or more 
of gas plus 1 million barrels or 
more of condensate 

4 fields likely to produce 10 billion 

cubic feet or more of gas but less 

than 1 million barrels of con- 
densate 
9 fields likely to produce less than 

10 billion cubic feet of gas, but 

more than | million barrels of 

condensate 

The total of these “successful” fields 
is 22. 

As unsuccessful we have: 

218 dry holes 

8 fields estimated as likely to 
produce less than a total of 
| million barrels of oil (EF) 

7 fields which were at first 
thought to be successful but 
were abandoned (F) 

fields likely to produce less 
than 10 billion cubic feet of 
dry gas 

fields estimated as likely to 
produce less than 1 million 
barrels of condensate and less 
than 10 billion cubic feet of 
gas 

The total of these unsuccessful 
fields is 265. 

Comparing the successful fields (or 
successful deep holes) with those 
which were unsuccessful, we therefore 
have 22 of the former as against 265 
of the latter, or 1 successful deep new- 
field wildcat (over 12,000 ft deep) 
for every 12.45 failure which were 
drilled to similar depths. 

This is certainly a very different 
story from that which Miss Adams 
brought out in your December num- 
ber. As you will note I have made this 
study only of the 12,000 ft and deeper 
holes, but I feel sure that a similar 
study made of all wells drilled below 
10,000 feet would yield a much worse 
picture of the ratio of success to fail- 
ure than was indicated by Miss 
Adams. 
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F. H. Lahee 
Geological and Research Counselor 


Sun Oil Company 
Dallas. Texas 
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Editor's Note: 

The differences in time periods and 
more particularly the difference in 
terms and objectives make it virtually 
impossible to compare Dr. Lahee’s 
deep drilling figures and those I used 
in “Treasures in the Depths.” My 
opinion is that our statistics are more 
similar than our semantics. Or more 
accurately, Dr. Lahee is classifying 
some very definite trees whereas | 
was describing the forest. 

Although not comparable, I see 
nothing irreconcilable between the two 
sets of data. I stated plainly that | 
counted new oil or gas sands as dis- 
coveries. I followed the classification 
of the operators of each deep well in 
most cases. Where Dr. Lahee selected 
287 “rank” wildcats to examine over 
a period of six years, | considered 599 
wildeats, or all those drilled from 
1935 to 1950. These included field 
wells that were wildcatting only in 
depth. | did make one arbitrary ex- 
ception and counted as field wells the 
deep tests that were completed in more 
shallow proved sands. 

Of these 599 deep wildcats the op- 
erators themselves stated that 207 
found new oil or gas. 

I made no estimate of reserves 
found by deep wells. That is becoming 
a hazardous occupation in these days 
of chemically forced production and 
pressure maintenance. | know of one 
deep well on my list as a dry hole in 
1948, which when given the Hydra- 
frac treatment in 1950 brought in a 
new oil field. 

The main purpose of my article 
was to indicate the decisive trend 
toward deep drilling and to gage its 
results within the limits of whether 
oil and/or gas was found. My conclu- 
sions were simply that there is oil 
down there. It can pay off. It is a risk 
and it costs plenty but you may have a 
better chance of turning up a pro- 
ducer than you do in shallower depths. 
You test more formations and you 
may complete a deep test in a known 
field as a development well if it is un- 
successful as a deep wildcat. 

On the other hand, Dr. Lahee’s fig- 
ures are pretty grim especially in view 
of two factors: (1) Most deep wells 
are drilled where the best petrolific 
areas are judged to be, and (2) the 
specific site of deep wells is given ex- 
treme consideration because of the 
high costs involved. 

The majority of deep wells are in 
Louisiana where all discoveries are 
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New Low-Cost 


Jacketing Cuts 


Maintenance on 


Insulated Lines 


This is how Childers Aluminum Jacketing is shipped in easy-to-handle 
rolls. It is quite flexible, yet stands up under severe weathering. 


pene 











This close-up clearly shows the ribs or corrugations which add 
strength to Childers Jacketing and also make it form more easily 
around lines. Aluminum strapping and seals are a quick, inex- 
pensive way to attach the jacketing. They can be used without 
any special tools and take no special training for the installers. 


Does long lasting aluminum cost too much for covering your 
insulated lines? Not when you specify this new type weather- 
proof jacketing. It has been specially developed to cost little 
more than ordinary temporary jacketing materials. 


A-; LAST an aluminum jacket has 
been “engineered” especially to protect 
outdoor lines in refineries and chemical 
plants. It is the first “permanent-type” 
jacketing that offers both low initial cost 
and low application cost. 

After two years of tests and major 
installations at 431 outdoor locations in 
refineries, power plants, and chemical 
plants, the Childers Manufacturing Co. 
of Houston has rung up an impressive 
cost-cutting record with their Childers 
Aluminum Jacketing. 

Secret behind this low cost is the thin 
aluminum sheet—.006” thick—which is 
the weather - protecting sheath of the 
jacketing. It is ribbed (as pictures show) 
for extra strength and to facilitate form- 


ing around the line. This aluminum has 
proved thick enough to resist weather- 
ing and usual abrasion, but costs much 
less than heavier aluminum sheets. 

Easy application of this Childers 
Jacketing cuts labor bills drastically. It 
comes from the factory in easy-to-handle 
rolls that are four feet wide and either 
100 feet or 200 feet long. It is light and 
flexible to handle as the men put it on 
the line. No roll forming required as 
with heavy, un-crimped material. It can 
be cut off and attached just the same as 
the old-fashioned tar paper that was 
sometimes used for jacketing. 

You can attach Childers Jacketing 
around your insulated lines by one of 
several easy methods. The use of alumi- 
num strapping and seals is probably the 
best. Sheet metal screws or Minnesota 
Mining’s No. 471 tape can also be used. 

The Childers jacketing can be removed 
and re-used. 

A moisture barrier is attached to the 
back of the jacketing to give positive 
protection for the aluminum when it is 
used with alkaline insulating materials. 

No painting, no rust-proofing, little 
maintenance — that’s the advantage of 
aluminum! 

Hundreds of design engineers and 
maintenance engineers have agreed they 
save money for their firms and trouble 
for themselves by changing their jacket- 
ing specs to Childers 100%. That should 
make it worth your testing too—and a 
test roll costs only $40.00 for 400 sq. ft. 
(with moisture barrier attached—price 
for 800 sq. ft. without moisture barrier 
$62.00). That’s a good investment in any 
plant. (Advt.) 


x & ® 


FOR FULL INFORMATION write 
Childers Manufacturing Co., Dept. EN-2, 
625 Yale St., Houston 7, Tex., for com- 
plete literature. Childers has engineering 
representatives in principal cities to work 
with you on specific problems. 





about one to three dry holes instead The 


Your Most IIT IY (14 RY a of in Illinois, for instance, where dis. 


coveries are about one to seven dry 


holes. 


Not only do these deep tests go 
down in favorable areas. but the exact 
structure to be tested receives more 


study and consideration than would a © 

shallower test. The deep drilling op. © 

erator is launched on a costly project © 

AY and one that could be vastly more 7 

expensive if trouble is encountered. 7 

The company naturally takes greater 7 

precautions and extends far more ef- 7 

fort in selecting the specific area to | 
be tested. 

The problem of deep drilling will, 
of course, be studied further. The high 
cost for deep drilling should not be a 
deterrent if prices for crude oil and | © 
demand permit it. After all, even pres- 
ent prices of crude oil, comparably 
low, have not stopped deep drilling 
because of the high demand. In pres- 
ent circumstances, however, limita- 
tions on steel will doubtless have a 
slowing effect on testing of deep for- 
mations. 

It must be remembered that wells 
below 12,000 feet did not number a 
hundred a year until 1947 and there 
were more than 200 in 1949. In other 
words, there has been a tremendous 
increase in a very short time. These, 
then, are a new class of wells; they 
hardly number enough now to draw 
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very definite conclusions about future W 
results, The fields they have discov- floo 
ered are still either in early develop- reco 
PETRO A. A. R. ment stage or for some reason are not to 1 
REG. U. S. PAT. OFF. One important feature of this de- being developed at this time. My rect 
pendable Union is its Seat Design. A differential in hardness of resumé of deep drilling is a progress hav 
40 Brinell is maintained between the steel to steel seats (ball to tog a oe feel it will be eS five — 
45 b . ae : na years before any accurate judgment en 
cone) y cold rolling the female seat prohibiting possible seiz can be made of the value of the deep of 1 
ure or gualing at high temperatures. Hot forged from A.I.S.I. 1023 drilling discoveries that have already gati 
killed steel. Nut threads permanently lubricated with Udylite Cad- been made. spec 
mium. Pressures to 3000 Ibs. Temperatures to 1000°. Ernestine Adams sylv 
Managing Editor in t 
The Petroleum Engineer Sect 
Wali 
HYDRO UNION CHECK : Producing Digest by 
REG. U. S. PAT. OFF. j To The Petroleum Engineer: por: 
_) a z floo 
A Hydro Union Check Valve will work wail if ; Would you kindly forward us three laro 
in any position, vertical, horizontal, or = — copies of The Petroleum Engineer’s es 
upside down. The spring controls the i 1950 “Producing Digest.” We find fiele 
opening and closing of the valve in € this of great interest and value. Ke 
accordance with the volume and veloc- Pi ‘ F.A.R ha ‘ame 
ity of the flow. Recommended for 300 fax y Pacific Petrol Ltd ee tore 
Ibs. S. W. P. or 600 Ibs. C. W. P. The i r-eenaleiggy ~~ werndae floo 
Hydro Union Check Valve is furnished — ti Edmonton, Alberta, Canada lar] 
either painted or Udylited. | ing 
| Gets Around re 
a Sam. P for illustrated catalog or refer to listings in | To The Petroleum Engineer: in 
ar ate cae a This is a renewal of a subscription J {3m 
ORDER BY TRADE NAME FROM YOUR LOCAL SUPPLY STORE which has run for a number of years. Nes 
This subscription is routed through no 
ORIGINATORS AND PIONEERS OF STEEL UNIONS SINCE 1912 our main office and is read by all J ‘Yh 
supervisory personnel. “sy 
CLAYTON MARK & COMPANY G.W. Stubblefield | 2% 
Texas Illinois Natural Gas “aT 
190 D * “inert “ ere lab 
ie) EMPSTER STREET EVANSTON, ILLINOIS Pipeline Company, Chicago. Umi 
A-26 To obtain more information on products advertised see page E-33 THE PETROLEUM ENGINEER, July, 1951 a 
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HISTORY OF WATER-FLOODING' 


Since the first ‘‘accidental leaks’’ in the early 1900’s flooding 
operations have expanded fo include deep as well as shallow fields 


and water injection in new reservoirs as well as secondary projects. 


W wenever one discusses water- 
flooding as a means for the secondary 
recovery of petroleum, it is customary 
to make reference, directly or indi- 
rectly, to the practices and results that 
have been established over an authori- 
tative number of years in the state of 
Pennsylvania. From the standpoints 
of total production derived, investi- 
gations and research established, and 
special techniques developed, Penn- 
sylvania is the most important state 
in the country to be associated with 
secondary - recovery operations, and 
water-flooding in particular. 

The Bradford district, of first im- 
portance in Pennsylvania in water- 
flooding operations, consists of the 
large and very important Bradford 
field and the Guffey and Burning Well 
fields nearby.’ These fields, all in Mc- 
Kean County, produce from the Brad- 
ford Third Sand. Although water- 
flooding in this area has been particu- 
larly effective, air and gas repressur- 
ing have not been successful. 

Commenting on the original floods 
in Pennsylvania, David Dennison. 
famed oil editor wrote in 1921:? 
“John Van Tine, one of the best 
known oil men in northwestern Penn- 
sylvania, says the flood started about 
_ +Presented at the Conference on Water Flood- 
ing, Missouri School of Mines and Metallurgy, 
Rolla, Missouri, February, 1951. 


*Department of Petroleum Engineering, The 
University Press, Austin, Texas. 
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25 years ago (1896) on the Balton 
lease in the vicinity of Aiken in Mc- 
Kean County. The lease had fallen off 
in its productiveness and operations 
had been practically abandoned. Cas- 
‘ing was pulled up from some of the 
wells. . . By withdrawing the casing, 
water from the levels above the pro- 
ducing sand poured into the holes and 
the flood was on. Later, when drilling 
was done in advance of the ‘pulled’ 
wells, large production for the region 
was an agreeable surprise for the pro- 
ducers.” 

A law was enacted early in the oil 
production history of Pennsylvania, 
which required that abandoned or dry 
wells be so plugged as to prevent the 
seepage of water into the sand and 
thereby prevent the “bad effect” on 
production operations predicted by 
the more pessimistic operators. As the 
law apparently applied to abandoned 
or dry wells, it was assumed by the 
oil men that no reference was made 
to a producing well, and hence the 
deduction that water flooding was pro- 
hibited.® 

Many “accidental” leaks occurred 
in casing and tubing, and as a result 
the production of the field began to 
increase gradually, beginning with the 
year 1906. It is reported that many 
an individual made a living by cutting 
and ripping casings at night.* Other 
wells were drilled at relatively equal 


distances around the “offending” well, 
which established the first pattern for 
the “circle” flood.* 

As the movements of water could 
not be predicted or controlled by the 
random dumping of old wells it was 
not uncommon to drill into water 
when oil was anticipated. Hence, the 
Forest Oil Company introduced the 
first “line” flood in 1921, which 
proved to be superior to the “circle” 
flood, and was adopted generally 
throughout the Bradford field. The 
line flood required that the input wells 
be placed in an initial line with pro- 
ducing wells arranged in rectangular 
or staggered patterns on either side.* 

At the suggestion of Paul D. Tor- 
rey. Arthur Yahn experimented with 
more intensive well patterns in 1927 
in an effort to obtain better control 
through the use of the five-spot pat- 
tern.2* In this arrangement, four in- 
put wells were placed at the corners 
of a square, with the producing well 
at the center. Although the four, 
seven, and nine-spot patterns have 
been used to some extent, the five- 
spot pattern is the principal one now 
used in Bradford with the result that 
more water is introduced into a tight 
sand in a given time. The depletion 
of the property is thereby hastened 
with a resulting greater turnover of 
the capital invested. 

In 1921, the Legislature legalized 
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about one to three dry holes instead 
of in Illinois, for instance, where dis. 
coveries are about one to seven dry 
holes. 

Not only do these deep tests gu 
down in favorable areas, but the exact 
structure to be tested receives more 
study and consideration than would a 
shallower test. The deep drilling op- 
erator is launched on a costly project 
and one that could be vastly more 
expensive if trouble is encountered. 
The company naturally takes greater 
precautions and extends far more ei- 
fort in selecting the specific area to 
be tested. 

The problem of deep drilling will, 
of course, be studied further. The high 
cost for deep drilling should not be a 
deterrent if prices for crude oil and 
demand permit it. After all, even pres- 
ent prices of crude oil, comparably 
low, have not stopped deep drilling 
because of the high demand. In pres- 
ent circumstances, however, limita- 
tions on steel will doubtless have a 
slowing effect on testing of deep for- 
mations. 

It must be remembered that wells 
below 12,000 feet did not number a 
hundred a year until 1947 and there 
were more than 200 in 1949. In other 
words, there has been a tremendous 
increase in a very short time. These, 
then, are a new class of wells; they 
hardly number enough now to draw 
very definite conclusions about future 
results, The fields they have discov- 
ered are still either in early develop- 
ment stage or for some reason are not 
being developed at this time. My 
resumé of deep drilling is a progress 
report and I feel it will be four or five 
years before any accurate judgment 
can be made of the value of the deep 
drilling discoveries that have already 
been made. 

Ernestine Adams 
Managing Editor 
The Petroleum Engineer 


Producing Digest 
To The Petroleum Engineer: 

Would you kindly forward us three 
copies of The Petroleum Engineer’s 
1950 “Producing Digest.” We find 
this of great interest and value. 

F. A. Ronaghan 
Pacific Petroleums, Ltd. 
Edmonton, Alberta, Canada 


Gets Around 
To The Petroleum Engineer: 


This is a renewal of a subscription 
which has run for a number of years. 
This subscription is routed through 
our main office and is read by all 
supervisory personnel. 

G. W. Stubblefield 
Texas Illinois Natural Gas 
Pipeline Company, Chicago. 
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HISTORY OF WATER-FLOODING' 


Since the first ‘‘accidental leaks’’ in the early 1900’s flooding 
operations have expanded to include deep as well as shallow fields 
and water injection in new reservoirs as well as secondary projects. 


W uenever one discusses water- 
flooding as a means for the secondary 
recovery of petroleum, it is customary 
to make reference, directly or indi- 
rectly, to the practices and results that 
have been established over an authori- 
tative number of years in the state of 
Pennsylvania. From the standpoints 
of total production derived, investi- 
gations and research established, and 
special techniques developed, Penn- 
sylvania is the most important state 
in the country to be associated with 
secondary - recovery operations, and 
water-flooding in particular. 

The Bradford district, of first im- 
portance in Pennsylvania in water- 
flooding operations, consists of the 
large and very important Bradford 
field and the Guffey and Burning Well 
fields nearby.’ These fields, all in Mc- 
Kean County, produce from the Brad- 
ford Third Sand. Although water- 
flooding in this area has been particu- 
larly effective, air and gas repressur- 
ing have not been successful. 

Commenting on the original floods 
in Pennsylvania, David Dennison, 
famed oil editor wrote in 1921:? 
“John Van Tine, one of the best 
known oil men in northwestern Penn- 
sylvania, says the flood started about 





_ *Presented at the Conference on Water Flood- 
ing, Missouri School of Mines and Metallurgy, 
Rolla, Missouri, February, 1951. 

*Department of Petroleum Engineering, The 
University Press, Austin, Texas. 
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25 years ago (1896) on the Balton 
lease in the vicinity of Aiken in Mc- 
Kean County. The lease had fallen off 
in its productiveness and operations 
had been practically abandoned. Cas- 
‘ing was pulled up from some of the 
wells. . . By withdrawing the casing, 
water from the levels above the pro- 
ducing sand poured into the holes and 
the flood was on, Later, when drilling 
was done in advance of the ‘pulled’ 
wells, large production for the region 
was an agreeable surprise for the pro- 
ducers.” 

A law was enacted early in the oil 
production history of Pennsylvania, 
which required that abandoned or dry 
wells be so plugged as to prevent the 
seepage of water into the sand and 
thereby prevent the “bad effect” on 
production operations predicted by 
the more pessimistic operators. As the 
law apparently applied to abandoned 
or dry wells, it was assumed by the 
oil men that no reference was made 
to a producing well, and hence the 
deduction that water flooding was pro- 
hibited.® 

Many “accidental” leaks occurred 
in casing and tubing, and as a result 
the production of the field began to 
increase gradually, beginning with the 
year 1906. It is reported that many 
an individual made a living by cutting 
and ripping casings at night.? Other 
wells were drilled at relatively equal 






distances around the “offending” well, 
which established the first pattern for 
the “circle” flood.* 

As the movements of water could 
not be predicted or controlled by the 
random dumping of old wells it was 
not uncommon to drill into water 
when oil was anticipated. Hence, the 
Forest Oil Company introduced the 
first “line” flood in 1921, which 
proved to be superior to the “circle” 
flood, and was adopted generally 
throughout the Bradford field. The 
line flood required that the input wells 
be placed in an initial line with pro- 
ducing wells arranged in rectangular 
or staggered patterns on either side.* 

At the suggestion of Paul D. Tor- 
rey, Arthur Yahn experimented with 
more intensive well patterns in 1927 
in an effort to obtain better control 
through the use of the five-spot pat- 
tern.”* In this arrangement, four in- 
put wells were placed at the corners 
of a square, with the producing well 
at the center. Although the four, 
seven, and nine-spot patterns have 
been used to some extent, the five- 
spot pattern is the principal one now 
used in Bradford with the result that 
more water is introduced into a tight 
sand in a given time. The depletion 
of the property is thereby hastened 
with a resulting greater turnover of 
the capital invested. 

In 1921, the Legislature legalized 
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flooding practice, and by means of 
this special act gave permission to 
leave wells open for the introduction 
of water with the provision that they 
be so tubed and packed as to prevent 
the injected water from entering other 
oil or gas bearing sands above or be- 
low the one subject to flood.* 


Bradford. Production 


Many wells were drilled in the 
Bradford field following the comple- 
tion of the first large producer in 
1875.* A peak annual natural output 
of 22,945,000 bbl was obtained in 
1881, which declined rapidly to less 
than 2,000,000 bbl yearly by 1907. 
The total of 63,000,000 bbl produced 
in the three-year period 1881-1882 
was 74 per cent of the total produc- 
tion of the United States and 64 per 
cent of the world’s production. This 
productive capacity established an all- 
time record for the relative impor- 
tance of a single field on world sup- 
ply. McKean County has produced 
over 80 per cent of the oil produced 
in Pennsylvania since 1933. 

The Bradford district has produced 
about 511,000,000 bbl of crude oil 
in the period from 1871 to January 
1, 1948.5 Of this total, natural pro- 
duction has yielded 250,000,000 bbl, 
and water flooding 235,000,000 bbl.? 


OALY AFERAGE FLUID PRODUCTION-THOUSANDS OF BARRELS RESERVOIR PRESSURE AT-3300-L8S./SQ. IN. 
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Buckwalter extrapolated the produc- 
tion decline curve of recent years and 
showed that the Bradford district 
should produce about 194,000,000 
bbl of additional crude oil in the 30- 
year period beginning January. 1, 
1948.° He estimated that 10,000 bbl 
of oil daily could be produced if the 
new wells could be drilled at the rate 
of about 2000 wells yearly up to Jan- 
uary 1, 1958, and that this rate would 
not decrease to less than 1000 wells 
yearly by 1978. At least 45,000 acres 
of oil property suitable for 5-spot 
development would be necessary to 


' maintain this high rate of drilling. 


This area would include 25,000 acres 
to be drilled in the re-development of 
presently 5-spotted properties that 
were already flooded. 

Continuing with his analysis from 
actual and projected data, Buckwal- 
ter estimated that the total oil pro- 
duction from water-flooding opera- 
tions in the Bradford district between 
the years 1907 and 1977 amounted to 
456,000,000 bbl. Based on a total cu- 
mulative figure up to the year 1947 
of 98,000 acres, a water-flood yield of 
4700 bbl per acre was expected by the 
end of 1977, and 5000 bbl per acre 
by 1990. 

Another authority, Ralph T. Zook, 
has stated that “the Bradford field 


Performance record for East Texas field shown graphically below. This is the 


has yielded 3000 bbl per acre by pri- 
mary production, will recover an ad- 
ditional 4000 bbl by water-flooding: 
but, even after that has been done. 
there will be 8000 bbl per acre re- 
maining in the sands. If you like your 
statistics in percentages, they are: 2() 
per cent primary, 27 per cent by 
water-flooding, and 53 per cent re- 
maining.”? 

Yearly production today in the 
Bradford field would likely be less 
than one-half million barrels had nai- 
ural depletion occurred. With the 
water flood, however, the yearly pro- 
duction is near 12,000,000 bbl, which 
represents a 24-fold increase in cur- 
rent annual production rate.* 

The water flood has produced near- 
ly as much oil during the past 24 
years as was produced naturally dur- 
ing the preceding 55 years.* 

No history of water-flooding opera- 
tions is complete without some refer- 
ence to the role of the petroleum en- 
gineer in the development of tech- 
niques for the estimation and evalua- 
tion of recoverable oil, and for the 
actual recovery of oil over and above 
the quantities realized by normal de- 
pletion methods, Aptly, this addition- 
al oil has been termed “the engineers’ 
oil,” and it is in Pennsylvania that 
full recognition must be acknowl- 
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edged for the earliest contributions 
and continued catalysis in engineering 
investigational and research activities. 

Although the diamond core drill 
had been used extensively in this 
country for prospecting and ore eval- 
uation, it was not until the summer of 
1924 that it was used to investigate 
oil bearing sands in a well one-half 
mile west of Custer City.* Dr. A. F. 
Melcher of the U. S. Geological Sur- 
vey examined cores from this well 
and determined their porosity. He is 
thereby credited with the initial de- 
velopment of laboratory techniques 
for core analysis. 


Evaluation Methods 


The first modern cable-tool core 
barrel was used in Bradford in 1928 
by George W. Bovaird, Jr., and Clar- 
endon M. Streeter.® Simultaneously, 
Paul D. Torrey is credited with the 
establishment of the first commercial 
core laboratory, and in 1930, he re- 
ported evidence of interstitial wate- 
in the Bradford sand. In 1933 and 
1934 permeability variations were ex- 
hibited graphically as core profiles of 
the individual wells, and a direct rela- 
tionship was shown to exist between 
permeability profile and flooding ef- 
ficiency. Chip coring and the evalua- 
tion of recovery possibilities there- 





from in the laboratory were initiated 
in 1937.° 

It is outside the purpose of this 
paper to recount in full the results of 
engineering investigation and re- 
search in water-flooding from the first 
efforts up to the present time. A few 
general observations concerning re- 
search in the Pennsylvania area are 
considered to be in order, however. 

On July 1, 1929, a bill was passed 
by the legislature, which provided an 
appropriation of $50,000 to be di- 


vided equally between production and ° 


refining studies at the Pennsylvania 
State College.* In 1933 the Bradford 
district Pennsylvania Oil Producers 
Association established their first 
project in secondary recovery re- 
search, and, as the program advanced, 
the Pennsylvania Grade Crude Oil As- 
sociation contributed to its support 
and established the first research in 
air-gas repressuring at the college. 
In 1943 that association assumed 
responsibility for providing funds 
to be matched by the state for re- 
search work at both Pennsylvania 
State College, and a special labora- 
tory at Bradford, Pennsylvania.’ In 
October, 1944, the association voted 
to provide $50,000 annually over a 
three-year period for these purposes, 
with industry providing a like amount. 





In 1947, the association renewed its 
sponsorship of secondary recovery re- 
search for a 3-year term beginning 
in 1948. 

As the reservoirs in New York are 
not suitable for air and gas repres- 
suring, water-flooding is used almost 
exclusively as a secondary methed for 
increasing oil recovery.’ The expan- 
sion of water-flooding operations in 
New York parallels closely that of 
the nearby oil fields of Bradford, the 
first notable effects having been ob- 
served in 1912. The annual produc- 
tion of oil has been increased about 
5 times over the annual production 
of 1920, and it is estimated that the 
ultimate recovery will at least be 
doubled. Some areas have been found 
to be exceptionally prolific, while 
others are of average productivity. 
Large areas, however, are character- 
ized by sands of lessened continuity 
and greater variation in lithology, 
and, accordingly, are of marginal 
quality. 


Kansas Water-Flooding 


Most of the producing oil reservoirs’ 
in Kansas are of the limestone and 
dolomite types, but artificial water- 
flooding is carried on most extensive- 
ly in the Pennsylvanian standstone 
reservoirs, and to a lesser degree in 


largest project of its kind and has demonstrated the effect of constant water flooding. 


1941 
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coarse detrital rocks such as the Mis- 
sissippian “chat.’”® 

It is believed that intentional, but 
haphazard, water floods established 
by pulling of casing or improper 
abandonment of wells, have been in 
operation in the shallow Sedan-Peru 
area of Chautauqua County, Kansas, 
as far back as 1916.' It was not until 
after the first successful systematic 
floods in Oklahoma were effective, 
however, that active water-flood devel- 
opments were commenced in the fields 
of southern Kansas. This occurred in 
1935 when the Kansas legislature 
enacted a law authorizing water-flood- 
ing.® Simultaneously, projects were 
planned in Greenwood, Chautauqua, 
and Linn counties. As the Pennsyl- 
vania “shoestring” sands are, in gen- 


eral, relatively free from clay part- © 


ings, selection of suitable reservoirs 
for water-flooding was made in hori- 
zons ranging from about 400 to 1950 
ft deep. 

An initial project in the Humboldt- 
Chanute field was started in 1937, 
some nineteen months after the be- 
ginning of the York State Oil Com- 


pany project in Greenwood County, ° 


which introduced the systematic water 
flooding of oil sands in the state of 
Kansas. The project at Lynde, et al, 
covering over 1020 acres, is now the 
largest in the field.° There were 1500 
acres in three major projects at the 
end of 1949, which produced more 
than 450,000 barrels of oil, with 575,- 
000 bbl estimated for 1950.° 


As development in this field has 
been so recent, water-flood recovery 


as estimated from decline curves has . 


been difficult. Production records of 
one lease in the original development 
indicate an ultimate recovery of 6200 
bbl of oil per acre. Although the re- 
covery throughout the field will prob- 
ably not be as high, the records indi- 
cate that flooding has been highly 
successful.® 

The Clopton Unit consists of 200 
acres situated in Greenwood County 
in the southern portion of the old 
Sealy-Wick pool.'® Production is from 
the Bartlesville sand found at a depth 
of 1,900 ft. The area was unitized by 
Cities Service Company, et al, on No- 
vember 1, 1945. A five-spot flood pat- 
tern was adopted with 10-acre spacing 
to like wells. Flooding was initiated 
in February 1946, and two years later, 
the average dail roduction in- 
creased to 550 bbl from the 27 bbl 
existing at the beginning of opera- 
tions. 

Sweeney" has estimated that a total 
of 110,350,000 bbl of oil will be re- 
covered by the application of second- 
ary recovery methods in the eastern 
Kansas shallow area. The total num- 
ber of productive acres in the area at 
the time of his report in 1949 was 
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92,400, and the total number of 
flooded and floodable acres was esti- 
mated to be 46,200. The total cumula- 
tive production to January 1, 1948, 
was estimated at 164,192,000 bbl, of 
which 133,338,000 bbl represented 
primary recovery, and 30,854,000 bbl 
were estimated for secondary recov- 
ery. The water-flood reserves as of 
January 1, 1948, were estimated to be 
79,496,000 bbl. 

In eastern central Kansas, Sweeney 
estimated that 207,720,000 bbl of oil 
would be recovered by secondary re- 
covery methods. The total productive 
acreage was 79,900, and the number 
of flooded and floodable acres was es- 
timated to 38,000. The total cumula- 
tive production to January 1, 1948, 
was 600,657,000 bbl, of which the 
primary production was estimated to 


be 564,934,000 bbl, and the second- 





Look for 
PAUL D. TORREY’S 
article in the 
REFERENCE ANNUAL 
July 15, 1951 
on specific techniques for im- 


proving the recovery of oil. It 


_ also has a good bibliography. 











ary recovery was estimated to be 35,- 
723,000 bbl. The total water-flood re- 
serve as of January 1, 1948, was esti- 
mated to be 171,997,000 bbl. 


Illinois Projects 


Water floods in southern Illinois, 
partly accidental, have been in opera- 
tion since 1924. The initiation of sys- 
tematic flooding projects was relative- 
ly recent, and the encouraging re- 
sults indicated clearly the possibilities 
for improved methods of secondary 
recovery in producing horizons such 
as the Robinson, Kirkwood, and Mc- 
Closkey. 

A recent study’? shows that 31 con- 
trolled water-flood operations were 
underway in Illinois as of January 1, 
1950. The total flood oil from these 
and the many McCloskey dump floods 
up to this date was about 15,400,000 
bbl. An average injection rate of 10 
bbl per day per foot of sand was main- 
tained for flooded sands averaging 


-20 ft in thickness, Other average 


reservoir statistics include: Porosity, 
20 per cent; permeability, 150 milli- 
darcys; fluid saturations at the start 
of flooding, 64 per cent oil, and 20 
per cent water; ratio of water input 
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to flood oil produced, 5 to 1| at the 
end of 1949. 

As of January 1, 1950, the over-all 
recovery from the 8450 acres in the 
controlled floods was 1213 bbl per 
acre, which is encouraging when the 
early stage of development of many 
of the floods is considered. Recent in- 
formation on 11 selected floods indi- 
cates an average secondary recovery) 
of about 52,000 bbl of oil per acre in 
comparison to an average primary 
recovery of slightly over 3100 bbl per 
acre.’® Yields of secondary recovery 
operations, which are expected to 
more than double those of primary 
recovery, indicate clearly the future 
importance of those projects to the 
future oil economy of Illinois, espe- 
cially when it is considered that only 
a small part of the state’s total oil- 
producing area of 376,000 acres has 
been affected by controlled water 
floods.” 


The Patoka field in Illinois, discov- 
ered in 1937, is worthy of special 
mention because of the skillful engi- 
neering planning involved, which re- 
sulted in rather spectacular increases 
in production.** Water flooding was 
initiated in 1943. By August, 1946, 59 
intake and 39 new producing wells 
were completed. The flooding pattern, 
in general, is a 10-acre 5-spot. A total 
of 62 intake wells and 40 oil wells 
were drilled. This number, combined 
with the number of wells from the 
original development, gives a total of 
80 producers on 566 acres.** The cu- 
mulative water injected to March 1, 
1950, was 16,300,000 bbl; cumulative 
water-flood oil produced was 5,451,- 
000 bbl; and cumulative water pro- 
duced was about 8,200,000 bbl. The 
ratio of cumulative water injected to 
cumlative oil produced of 2.9 is un- 
usually good.’* From estimates, the 
natural production from this field 
would have been 2,800,000 bbl, or 
4950 bbl per acre. The cumulative 
water-flood oil recovery as of March 
1, 1950, was 5,451,000 bbl or 10,250 
bbl per acre. The ultimate oil recov- 
ery was estimated to be 9,200,000 bbl 
or 17,100 bbl per acre, of which 12.- 
150 bbl per acre are associated with 
water-flooding. Much of the coring 
and planning in this field was done 
during its primary history. Operating 
costs per barrel have been kept low 
because of the exceptionally high re- 
covery. Present plans include the in- 
stallation of flowing equipment when 
the production rate will have de- 
creased to 300 bbl daily. 

The Salem unit, the largest water 
flood reserve in Illinois, and, with the 
exception of Bradford, the largest in 
the industry to date, is expected to be 
under operation shortly.®* It has been 
estimated that 1,680,000,000 bbl of 
water will be injected during the life 
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of the flood, that 607 wells will be 
utilized for input purposes, and that 
about 205,000,000 additional barrels 
of secondary oil will be recovered, 
over and above future primary re- 
serves. 


East Texas Salt Water 
Disposal System 


Although chronologically, the in- 
jection of salt water into the Wood- 
bine reservoir of the East Texas field 
was initiated at a date later than the 
first water flood of the usual con- 
cept, the techniques employed have 
been similar, and the results of this 
major operation have been of so far 
reaching consequences that first men- 
tion historically appears to be highly 
in order. The original objective in this 
field was the disposal underground of 
produced salt water, and the preven- 
tion of fresh-water contamination in 
the East Texas region. The injection 
program also served to maintain bot- 
tom hole pressure with a resulting in- 
crease indicated in ultimate recovery. 
Salt was first returned to the reservoir 
in June, 1938. The mechanics of this 
water-drive have been discussed at 
length by Morris,’® and are so thor- 
oughly understood that pressure pro- 
duction relationships can be predicted 
within reasonable limits of accuracy. 
It is estimated that the ultimate re- 
covery of the field will be increased 
by more than 600,000,000 bbl of oil 
as a result of the large-scale pro- 
gram adopted for the return of pro- 
duced salt water to the Woodbine 
reservoir. 


Water floods of the more familiar 
type are found principally in the 
north-central part of Texas in Wich- 
ita, Archer, Young, Clay, Throckmor- 
ton, Shackelford, Callahan, and 
Brown counties.’® The sands are nu- 
merous and lenticular and their corre- 
lation between fields is difficult. The 
most continuous and most easily iden- 
tified sand is that known variously as 
the Gose, Swastika, Gunsight, or Re- 
gal, and is found in Archer and 
Young counties at depths ranging 
from 600 to 1200 ft. Other sands of 
North Texas include the Thomas or 
Upper Wilmot, Cisco of varying shal- 
low depths, 1600 ft Cisco, Fry, Lower 
Cook, Stine, Upper Tannehill, and 
Hope. They average 2 to 30 ft in 
thickness. The zones subject to the 
most successful water-flooding have 
relatively high porosity and permea- 
bility. Using existing wells, uniform 
spacing arrangements are uncommon, 
and the projects are usually developed 
on an irregular five-spot pattern. 

Two water-floods were begun in 
Texas in 1930, one in Brown County. 
and the other in Wichita County.! 
Although accidental water floods were 
observed in the Corsicana shallow 
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field as far back as 1934, no system- 
atic project has been attempted so 
far in that area.7° 

In 1935, the Texas Railroad Com- 
mission granted its first permit to in- 
ject water into an oil-bearing forma- 
tion to The Texas Company.'® 


Burkburnett Project Successful 


The first successful systematic proj- 
ect in Texas is credited to Peterson 
and McCarty, who initiated opera- 
tions in the old Burkburnett field of 
Wichita County, in June, 1936.'* Con- 
tinuing operations to abandonment, 
over 1300 bbl of secondary oil will 
have been recovered per acre from 
the 360 and 560 ft sands, which here- 
tofore have been under primary op- 
erations for about 19 years. 

An outstanding and successful 
water-flooding project in North Texas 
is that of the Cable Oil Company on 
a 40-acre lease in the Prideaux field, 
in southeastern Archer County.’® This 
flood was begun in October, 1940, 
and recovered about 59,000 bbl of 
oil over and above the primary 
production decline. On the basis of 35 
productive acres, and an average sand 
thickness of 12 ft, this increased re- 
covery amounted to 1685 bbl per pro- 
ductive acre, or 141 bbl per acre 
foot.’ Prior recovery by primary and 
gas injection methods amounted to 
3283 bbl per productive acre, or 270 
bbl per acre foot. The Gunsight sand 
is found at an average depth of 685 
ft, and has an estimated average po- 
rosity of 25 per cent, and an average 
permeability of 500 to 600 milli- 
darcys. In this project, the flush pro- 
duction was obtained during the first 
3 years after the flood was started. 
The increased revenue after the flood 
was started was more than sufficient to 
return all operating costs, and the 
original plant investment, within the 
first two years of operation. 

Most of the water flooding projects 
in North Central Texas have been 
successful. Increased oil recoveries 
have been in the range of 500 to 2000 
bbl per acre.’ The number of failures 
is noteworthy, and have resulted from 
by-passing caused principally by im- 
proper completion of injection wells, 
or from the use of excessive injection 
pressures. 


Three experimental floods are in 
operation in the West Texas area, and 
recent attempts have been made to 
apply water flooding to some of the 
fields of South Texas and the Pan- 
handle." 


Reservoir pressures declined rapid- 
ly in the New Hope field in Franklin 
County, in Texas during primary op- 
erations, and by 1946, all wells were 
produced by pumping.'® With the in- 
jection of water, the reservoir pres- 
sure was increased by 500 psi, and 





the average well capacity and field 
producing rate were- tripled. In addi- 
tion, 20 of the 28 wells in the field 
were restored to flowing production. 

During the past decade approxi- 
mately 1,400,000 bbl of oil has been 
recovered through flooding in the 
semi-depleted fields in the north-cen- 
tral part of Texas.’® 


Bartlesville Launched Oklahoma 
Projects 


Unsystematic water - flooding was 
started in the Bartlesville sand in 
Nowata County, Oklahoma, in 1931. 
In 1934, the first systematic water- 
flood was developed, and the number 
of projects has increased continuously 
from 1935 to 1941, the total remain- 
ing fairly constant from the latter 
date up to the present time.’ Most of 
the operations are to be found in the 
shallow Bartlesville sand areas of 
Washington, Nowata, and Rogers 
counties. Although many of the early 
projects were economic failures, 
which discouraged widespread adop- 
tion of flooding, several proved to be 
very successful. 

About 16,000,000 bbl of oil were 
produced from the eastern portion of 
the Delaware-Childers field, exclusive 
of the water-flooded areas, since air 
and gas. injection programs were 
started in 1925.17 This production 
represents an estimated 57.4 per cent 
of the original recoverable oil, which 
reduced the average oil saturation to 
about 39.8 per cent. From the above 
estimated average oil saturation and 
estimated present saturation of the 
sand of 13 leases nearing their eco- 
nomic limit, the conclusion has been 
reached that air and gas injection 
could not be used profitably to reduce 
the average oil saturation below 35 
per cent. 


After water - flooding the average 
residual oil saturation has been for 
the express purpose of secondary re- 
covery of oil. Approximaiely half of 
the input wells are used to inject 
water into porous limestone forma- 
tions. 


A successful project was begun in 
the Chatham field, Medina County in 
1939, after Governor Bricker signed 
the bill legalizing water flooding in 
Ohio.”? The Berea sand, extremely va- 
riable and stratified with shale breaks. 
is found at depths ranging from 230 
to 420 ft. Core analysis show that 
porosity varies from 13 to 20 per cent, 
permeability from 0 to 365 milli- 
darcies, and oil saturation from 20 to 
45 per cent. The pool is a monoclinal 
accumulation covering approximately 
3500 acres. The recovery per acre, up 
to 1948 has varied from 1000 to 12.- 
000 bbl, with an average of 5000 to 
6000 bbl. The flood-out time varies 
from 3 to 10 years, with an average 
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of & years. Thirteen separate water- 
flooding projects have been reported,* 
which indicate that other Berea sand 
fields may react favorably to this 
method. 

Water-flooding in Kentucky, con- 
fined to shallow fields in the western 
part of the state, was initiated in 1942 
in the Cane Run field.1 Floods were 
begun in the Birk City and Haynes- 
ville fields in 1945. Cores from the 
Weir sand of the Paint Creek Uplift 
fields indicate its adaptability for 
water-flooding. It is believed that suc- 
cessful secondary recovery activity by 
water-flooding may take place in these 
fields in the future. 


California Possibilities Large 


The oil that is non-recoverable 
through ordinary production methods 
from California depleted or near-de- 
pleted fields has been estimated va- 
riously as between 20.5 billion and 
26.6 billion barrels.?* This represents 
almost four times the state’s cumula- 
tive production. 

Modifications of flooding practices 
experienced in other areas must be 
developed to insure profitable opera- 
tions in California. Unusual difficul- 
ties encountered are associated with 
deep, irregular steeply dipping struc- 
tures; complex faulted systems; thick, 
lenticular, and interbedded shales and 
argillaceous sands and sandstones; 
and low gravity and viscous crude 
oils. 

Diversified land ownership, which 
is illustrated principally in townlot 
development, increases the difficulties 
of successful unitization, and indi- 
cates the need for proper and suf- 
ficient legislation to insure the protec- 
tion necessary for water-flooding op- 
erations. 

Of the 28 past and current second- 
ary recovery or gas or oil storage 
projects in California, nine are re- 
ported still in operation.** It is esti- 
mated to be 25 per cent.’7 As of July 
|, 1945, the average saturation of the 
Bartlesville sand underlying the most 
successful water flood in the field was 
calculated to be 31 per cent. The esti- 
mated oil production up to January 1, 
1948, was 118,000 bbl, which reduced 
the average oil saturation to 29.6 per 
cent. 

The Bartlesville sand of the Hog- 
shooter field of east-central Washing- 
ton County, Oklahoma, produced 7,- 
506,000 bbl of oil up to January 1, 
1944."° This production represented 
only 10.3 per cent of the original oil 
in place, and the average total resi- 
dual oil was estimated to be 11,776 
bbl per acre, with an oil saturation 
of 53.4 per cent. The economic recov- 
ery from water flooding was esti- 
mated, conservatively, to be 4,875,000 
bbl of oil from 1394 acres, or 3500 
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bbl per acre; and 5,620,000 bbl of 
oil, or 2500 bbl per acre from a 
separate area of 2248 acres that could 
be recovered profitably with an in- 
crease in the price of crude oil of at 
least 45 cents a barrel. 

The first systematic water-flooding 
operations in the Weber pool of Wash- 
ington County were begun recently.?° 
The sand flooded is the Bartlesville, 
with an effective sand thickness of 15 
to 27.7 ft. The well pattern varies 
from irregular to five-spot. Although 
the projects are too recent to permit 
an estimate of ultimate water flooding 
recoveries, good results are indicated. 
One 80-acre project is reported to 
have produced more than 2100 bbl 
per acre. 

Although water flooding in Oklaho- 
ma in the past has been confined 
mainly to shallow pools, it is antici- 
pated that many of the deeper pools 
that have responded to vacuum or gas 
injection are excellent prospects for 
future water floods.24 The famous 
Burbank field in Osage County is one 
example, which should supply inter- 
esting comparisons for the future. 

An experimental five -spot water 
flooding operation was begun in the 
Cabin Creek field, Kanawho County, 
West Virginia, in 1937.1 Although it 
is believed generally that the forma- 
tions in this area lend themselves 
more readily to air and gas repressur- 


_ ing than to water flooding, the Cabin 


Creek project proved to be sufficiently 
successful as to encourage the initia- 
tion of other experimental floods. 

In this same year, 1937, salt water 


produced with the oil was injected 
initially into porous underground for. 
mations in Michigan.’ Except for the 
Greendale field, no record exists foi 
the employment of water injection 
addition, there are eight active pri 
mary pressure control projects. Wate: 
flooding attempts, however, have been: 
limited. 


Richfield, Michigan, Project Is 
Success 
The most notable flood is the ex- 
perimental project in the Chapman 
zone of the Richfield field, found ai 
a depth from 3000 to 3700 ft.2* The 
productive portion consists of a large 


irregularly shaped sand over 400 fi 


thick at the top of the structure. The 
sand is replaced gradually by intrud- 
ing shale members that predominate 
toward the edge of the reservoir.” 
The sand consists of poorly sorted 
grains of medium size, friable and 
argillaceous, with a porosity varying 
from 29.1 to 31 per cent; permeabil- 
ity to air varying from 422 to 1100 
millidarcies, and an estimated aver- 
age interstitial water content of 37 per 
cent. The gravity of the oil varies 
from 16 to 22 deg API, and its viscos- 
ity is approximately 50 centipoises at 
a reservoir temperature of 160 F.*! 

The oil recovered up to 1945 was 
estimated to be about 19 per cent. 
while the ultimate recovery by nor- 
mal depletion methods was estimated 
to be close to 21 per cent of the origi- 
nal oil place. 


A total of 326,900 bbl of water 


had been injected into the formation 





The first professional degree 
of engineering geologist ever 
awarded was conferred at Loui- 
siana State University June 2nd 
to Alvin James Bourgeois of 
Baton Rouge. A new curricu- 
lum, established just two years 
ago at the request of oil com- 
panies, has made Bourgeois a 
jack of all trades in the petro- 
leum industry; a specialist in 
some phases and a speaking ac- 
quaintance with all. 

To receive the degree he was 
required to be a top ranking 
student in chemical engineering 
for his last two undergraduate 
years (he held a 2.7 average; 
3 is perfect) ; for two graduate 
years, plus summers, he ma- 
jored in geology; and along the 
way he has made side trips into 
chemistry, electronic physics, 





New Degree of Engineering Geologist Given 


. mechanical engineering and 


soils mechanics. 

Dr. Richard J. Russell, grad- 
uate school dean and geologist, 
set up the curriculum with the 
advice and encouragement of 
petroleum industry executives 
interested in all-round training. 

“Companies today are highly 
departmentalized, with experts 
in each division—but few peo- 
ple speak the language of them 
all,” Dean Russell points out. 
“Men are needed who are famil- 
iar with all fields, to coordinate 
and develop over-all policy.” 

Bourgeois’ job with the Shell 
Oil Company in Houston will 
start in the geophysics depart- 
ment. After thorough orienta- 
tion, he will eventually go into 
the interdepartmental liaison 
work for which he was trained. 
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by the end of 1947 through one in- 
jection well at the rate of about 300 
bbl daily, and at an injection pressure 
of 700 psi. One well, 900 ft from the 
injection well, and three others at less 
distance, were affected by flooding. 
Although the total daily production 
increased from 58 bbl at the begin- 
ning of the flood to 198 bbl in the 
latter part of 1947, the financial suc- 
cess of the venture was not demon- 
strated. 

As a disposal project, salt water 
was injected, at a rate of 2400 bbl 
daily and at a pressure of 2500 psi 
into the Stevens zone of the Greeley 
field in 1944, This zone is found at 
a depth of 7700 ft. The production 
from an adjacent well increased from 
150 to 300 bbl daily, giving tentative 
evidence of the benefits of primary 
pressure control through water injec- 
tion. 


Although other projects in Califor- 
nia have not been as successful, addi- 
tional large scale operations such as 
those of the Dominguez and the Lost 
Hills field have been planned and pre- 
sumably are.under way at this 
lime.” ** 


Arkansas Secondary Reserves 


Recent studies by Fancher and 
Mackay’ *° indicate that the second- 
ary reserves of Arkansas are almost 
equal to the existing primary reserves. 
Although secondary recovery meth- 
ods have not found general acceptance 
in the older fields of the state, the 
more recent Wesson-Hogg Sand field 
of Ouachita County shows very satis- 
factory increases in recovery as a re- 
sult of water-flooding. The areal ex- 
tent of this field is approximately 
1500 acres. The producing reservoir, 
a narrow sand bar, is cut off by a 
fault at one end, and is bounded by 
edge-water at the other end. The sand 
has an average thickness of 24 ft. is 
highly porous and permeable, and 
will, therefore, require only a mini- 
mum number of injection wells for 
successful flooding. Because of the 
low bubble-point oil, reservoir pres- 
sures have dropped rapidly with cu- 
mulative production. 

The field was unitized on July 1. 
1948, and flooding operations 
initiated. The reservoir pressure has 
increased since injection started, and 
is expected to continue increasing un- 
til the wells flow their production. As 
a result of this program it is estimated 
that 18,775,000 bbl of additional oil 
will be recovered, or, an increased 
recovery due to water - flooding of 
1250 bbl per acre. This is 165 per cent 
of the recovery expected from pri- 
mary production methods. 

Effective pressure - maintenance 
projects are underway in the Midway, 
Magnolia, and Schuler field at con- 
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siderable depths from Lower Creta- 
ceous and Jurassic formations. Later 
projects have been initiated in the 
Atlanta and Haynesville fields.?° 


The results obtained in the Midway 
field are of particular interest in that 
water was injected beneficially into a 
porous limestone. The field has a pro- 
ductive area of 1800 acres. About 
191,000,000 bbl of stocktank oil were 
estimated to be in place originally.*® 
Of this amount, 5 per cent had been 
produced to the end of June, 1946. 


Although there is direct evidence of a . 


natural water drive, the field is 
bounded on all sides by barriers that 
have been considered in the predic- 
tion of pressures and reservoir be- 
havior. A total volume of 350,000 
bbl of water was injected into the 
Smackover limestone reservoir up to 
September 23, 1943. An average vol- 
ume of 2200 bbl daily was injected 
in the first well against an estimated 
pressure of 620 psi. Three additional 
injection wells have been completed, 
and, as a result of the operation, reser- 
voir pressures have been maintained 
above bubble point, and have actually 
increased with increased rates of oil 
withdrawals. Both produced salt water 
and fresh water have been injected 
into the reservoir with no detrimental 
plugging effects. At least 8000 bbl of 
water daily are required to supple- 
ment the natural influx of water and 
make up for the withdrawal of reser- 
voir fluids and shrinkage. The con- 
stant rate of production, gas-oil ratio, 
and gas richness facilitate gasoline 
plant operations. In addition, the re- 
quirements for artificial lifting of oil 
have been reduced.’® It has been esti- 
mated that oil recovery from the field 
will increase some 35,000,000 bbl by 
the water-injection operation. This in- 
creased production is double the 
amount estimated for primary pro- 
duction methods. 


Pressure maintenance by gas injec- 
tion in a sand reservoir of the Schuler 
field. Union County, Arkansas, re- 
sulted in a leveling of pressure equal 
to that existing before injection be- 
gan.'* The subsequent injection of 
water caused the pressures to rise with 
a resulting productive capacity well 
above the allowable rate of 9000 bbl 
daily. 


Prospects in Indiana 


Two water-flooding projects have 
been under way in Indiana for a 
limited period.’ These are the Ribeyre 
Island area of the New Harmony field 
in Posey County, and the North 
Owensville field of Gibson County. 
Positive increases in production have 
not been established as yet, but geolo- 
gic conditions are believed to be 
favorable for secondary recovery op- 
erations in many of the shallow fields 


of southwestern Indiana. 

Several flooding operations have 
been attempted in the Bellevue field, 
Bossier Parish, Louisiana, with incon- 
clusive results.. An interesting and 
important project is recorded for the 
Upper Pettit zone of the Haynesville 
field in Claiborne Parish 48 miles 
northeast of Shreveport.*" The field 
lies in both Louisiana and Arkansas. 
This limestone reservoir was discov- 
ered in November, 1941. It has an av- 
erage depth of 5250 ft, an average 
pay thickness of 11 ft, an average 
porosity of 20 per cent, and an aver- 
age permeability of 20 millidarcies. 
Following gas injection, at a reser- 
voir pressure of 1400 psi in 1945, 
an experimental water - flood was 
initiated the ensuing year. By Decem- 
ber of 1948, it was anticipated that 
1,300,000 bbl of additional oil would 
be produced by water-flooding, and 
would continue at the rate of 2200 bbl 
daily. The application of water-flood- 
ing of this type to limestone reser- 
voirs is considered to be of consider- 
able influence to recovery technology 
in other important producing areas. 

The performance of the Miller 
Three Zone Unit in the West Tepetate 
field, Louisiana, at a depth of 8500 
ft, is an outstanding example of the 
benefits that can be obtained at great- 
er depths.'® It was estimated that 3,- 
700,000 bbl would be recovered by 
natural depletion. Gas and water were 
injected into the reservoir, and by 
mid-1949, a greater amount of oil was: 
produced than that estimated for pri- 
mary operations. The rate of produc- 
tion was maintained at 75 per cent of 
its peak. 


Injection in Salt Dome 


An unusual experiment was re- 
ported some years ago”® for the East 
Hackberry field in Cameron Parish. 
southwest Louisiana. Oil production 
was first discovered on this pierce- 
ment-type salt dome in 1927. The 
main Camerina sand reservoir of 
Oligocene age is located on the south 
flank of the dome and dips away from 
the salt at a sharp angle. This reser- 
voir has a total length of about 3100 
ft, and is provided with 10 producing 
wells. Salt water injection was 
initiated in 1945, and the project has 
been reported to be performing satis- 
factorily, although subsequent pro- 
duction has not been made avail- 


able. 


The experimental injection of water 
into the Upper Cretaceous sands of 
the Salt Creek field, Wyoming, is the 
most important water-flooding project 
known for the Rocky Mountain areas. 
An experimental water-flood is also 
in operation in the Shannon sand of 
the Cole Creek field.’ 

Although no water-flooding proj- 
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ects have been attempted in New Mex- 
ico up to this time, the New Mexico 
Oil Conservation Commission has 
given two major oil companies per- 
mission recently to initiate secondary 
recovery operations by the injection 
of water into wells located in the Pen- 
rose-Skelly Pool in Lee County.”® 


Conclusion 


From the inception of water-flood- 
ing in Pennsylvania in 1907, expan- 
sion of this practice has proceeded 
state by state in the chronological or- 
der in which the states have been dis- 
cussed. In each state, flooding opera- 
tions have progressed from shallow to 
greater depths and has led to the in- 
jection of water in new reservoirs for 
the purpose of pressure maintenance 
and the increase of recoverable oil.?° 

Whereas New York and Pennsyl- 
vania were the only states provided 
with laws permitting and regulating 
secondary recovery practices over 20 
years ago, at the present time unitiza- 
tion laws have been enacted and nine- 
teen states have at least some type of 
regulation. 

Greatly improved methods of recov- 
ery have occurred since the initial ef- 
forts at Bradford, which have insured 
the success of otherwise unprofitable 
or marginal projects. Advanced re- 
search techniques have been devel- 
oped, but many problems in the 
theoretical aspects of secondary re- 
covery remain unsolved.*° 

The pioneer research program of 
the Pennsylvania Grade Crude Oil As- 
sociation and the Pennsylvania State 
College mentioned earlier in this pa- 
per, has been augmented and acceler- 
ated by numerous oil companies and 
agencies such as the United States 
Bureau of Mines, the American Petro- 
leum Institute Standing Subcommit- 
tee on Secondary Recovery Methods, 
the Secondary Recovery Committee 
of the Independent Petroleum Asso- 
ciation of America, the Interstate Oil 
Compact Committee on Secondary Re- 
covery, the Texas Petroleum Re- 
search Committee, and many other 
state oil and gas divisions, gevlogical 
surveys, and district oil and gas as- 
sociations. 

\t the end of 1947 Torrey’ esti- 
mated a secondary oil reserve of 
7,156.700,000 bbl in the United States. 
This figure is considered to be a first 
approximation and will be revised 
from time to time when the results of 
special studies such as those made by 
the Interstate Oil Compact Commis- 
sion become available. It appears 
probable that the oil physically re- 
coverable by secondary means will be 
materially greater than this prelimi- 
nary estimate. The reserve directly 
attributable to water-flooding and to 
pressure maintenance induced by 
water injection undoubtedly will be 
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API Committees Study Standardization Problems 


The American Petroleum Insti- 
tute Committee on Standardization 
of various segments of oil field 
equipment met in Denver, Colo- 
rado, recently, in connection with 
the Division of Production’s mid- 
year meeting. 

Difficulties encountered in hold- 
ing extremely high pressures found 
in deep wells were considered by 
the committee on standardization 
of oil country tubular goods. These 
high pressures have caused numer- 
ous failures of casing and tubing, 
particularly in the threaded con- 
nections. The committee has taken 
steps to test casing and tubing at 
the mills to 80 per cent of the yield 
strength, which approximates the 
pressure encountered in service. 
Millon Institute has been author- 
ized to develop a joint compound 
that will both lubricate the connec- 
tions and seal the connection 
against leakage at high service 
pressures and temperatures. 

__ In another approach to solving 
the problem, the committee has de- 
veloped procedures for joint make- 


up in the field, which prove that 
API casing and tubing connec- 
tions, when properly made up with 
suitable compounds, will maintain 
pressures currently encountered. 

The committee on standardiza- 
tion of derricks and masts discussed 
the need to standardize design fea- 
tures. Because of its expanded use, 
the committee has given special 
consideration to standardization of 
mast design and construction, as 
well as to the types of steel that are 
adaptable to construction. A speci- 
fication covering guyed portable 
masts has already been developed, 
and the refinements necessary to 
complete standardization for the 
industry are now being weighed by 
the committee. 

Many recommendations that will 
increase the service life and pro- 
vide for more economical opera- 
tion were made by the API com- 
mittee on standardization of wire 
rope for oil field service. Because 
of the contemplated shortage of 
critical materials, proper care of 
wire rope was emphasized. 
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5 recent years the most important develop- 
ment in maintaining petroleum supply 
comes from improved methods of recovery, 
both primary and secondary. Water-flood- 
ing, gas repressuring, and, recently, applica- 
tions of chemicals have proved again that 
technical knowledge multiplies reserves. 
Old fields are revived by injections of water, 
gases under high pressure, combined water 
and gas, and carbon dioxide gas in water 
flooding. When pressure maintenance is 
used in the early life of a field, recovery 
is greatly increased. Acidizing and the new 
Hydrafrac treatment have made it possible 
to produce individual wells that in earlier 
days would have been dry and abandoned. 


At a time when demand is high and 
materials are scarce this growing efficiency 
in recovery is an invaluable contribution of 
the oil industry to our economy. Costs and 
materials in flooding and repressuring proj- 
ects are much less than those required to 
find and develop a new field. The vital in- 
gredients for successful recovery projects 
are knowledge of subsurface conditions to 
evaluate the possibilities of greater produc- 
tion and engineering know-how to carry out 
the operations. These we are gaining with 
accelerating speed. The Oil Recovery Con- 
ference held in April at Texas A. & M. Col- 
lege added substantially to the literature 
on producing efficiency. The huge expendi- 
tures in research made by oil companies are 
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paying off in producing once non-recover- 
able petroleum. 

In the Kelley-Snyder and Scurry County 
area, considered one field by the Texas Rail- 
road Commission, reserves are estimated at 
one billion barrels if produced by conven- 
tional methods. Under a plan of pressure 
maintenance in which 30 companies and 
some 60 individuals will cooperate, it is 
estimated actual production can be double 
that volume, or two billion barrels. The cost 
of developing this added reserve will be 
about 15 per cent of the average cost of dis- 
covering and developing new fields. 


In the once-abandoned Osage field in 
Oklahoma a huge water-flooding project is 
expected to produce as much oil again as 
was produced by natural energy when the 
fields were first found. 


So here we have two projects, one in a 
recently discovered field and one in an old 
depleted field, where supply is virtually 
doubled by improved producing techniques. 


Even these new and efficient projects will 
not be able to recover all the oil in the sands; 
but with the strides being made by the re- 
searchers and the petroleum engineers, the 
time will come when the percentage recov- 
ery of the original oil in a reservoir will be 
vastly greater than at present. Estimated 
reserves have already become a relative 
figure. Not only is oil where you find it. Oil 
is where you can produce it.—E. A. 
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"KEEP IT CLEAN” 


Just choose the type BAKER 


CASING SCRAPER your 
job requires 





If you have ever tried to run a swab and had the rubber cups so badly 
torn and damaged that they were useless — if you have ever hit a spot 
through which a packer or cement retainer would not run and had 
the slips set prematurely — you already know that the inside walls of 
casing should be scraped clean. 

There is no longer need to have imbedded bullets, burrs from 
gun-shot holes, a hardened cement sheath, or any other obstructions, 
cause you trouble. Anything that projects from, or adheres to the 
important “working surface” of casing — even down to mill scale or 
rotary mud — can be quickly, easily, safely and economically removed 
from the inside wall of the casing. And this vital work of scraping 
can be done either while the rotary rig still is up and you are drilling 
out the cement shoe; or at any convenient time by running the scraper 
on tubing or a wire line for vertical removal of obstructions. 


TWO TYPES OF BAKER CASING SCRAPERS MEET EVERY REQUIREMENT 


The field-tested Baker MODEL “B” Casing Scraper (Product No. 
620-B) is recommended for use when the rotary rig still is up and 
only hardened cement or a limited number of gun-shot burrs are to 
be removed. It is usually run just above the bit while drilling out 
cement, and will remove protruding burrs as well as the thin sheath 
of cement left even after the maximum gauge bit has been used for 
drilling out. 





When there are several hundred gun-shot holes (with possible 
imbedded bullets); or if the hardened sheath of mud is to be removed 
from top to bottom of the well, the new Baker ROTO-VERT Casing 
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Scraper (Product No. 620-C) is recommended. The ROTO-VERT — 
can be run on drill pipe for successful vertical scraping of obstructions unp 
as it is being lowered in the hole, followed by rotation if difficult well a 
conditions make rotation necessary or desirable; or it is run on tubing : 3 
or a wire line for successful all-vertical scraping. win 
lon: 

SCRAPING IS A VITAL PART OF WELL COMPLETION inc 

Many operators consider that the use of a Baker Casing Scraper is el 
1 “must” in the completion of every new well, and after every gun- 7-ft 
perforating job. They know that the inside wall of the casing is left Win 
smooth and “clean as a hound’s tooth” ready to run a swab or testing +‘ 


Baker MODEL “B” Casing Scraper 
Product No. 620-B 














Here is an oil drilling platform in process of construction in the Gulf of Mexico. Imagine what a sudden 
increase in wind from a squall could do to this peaceful construction scene, if adequate warning were not received. 


The new electronic tool in the hands of meteorologists gives 


P 442.91 





greater safety from squalls and storms in overwater drilling 


IND and waves have always been 
of concern to those engaged in marine 
work. A relatively small increase in 
wind speed generates waves that cause 
inefliciency or possibly danger in small 
boat operations. For instance, at an 
unprotected location in a half hour, 
a 20-mile per hour wind will result in 
a 2-ft wave; a 30-mile per hour wind, 
a 3-ft wave, and a 50-mile per hour 
wind, a 5-ft wave. If the wind is of 
longer duration, the waves continue to 
increase and after 3 hours, the 20-mile 
per hour wind has produced a 4-ft 
wave; the 30-mile per hour wind, a 
7-ft wave; and the 50-mile per hour 
wind, a 15-ft wave. 

Winds up to 30 miles per hour are 


A. H. Glenn and Associates, New Orleans. 
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frequent in the day to day march of 
high and low pressure areas, with 
winds of 30 miles per hour or more 
in tropical storms and 75 miles per 
hour or more in hurricanes. All these 
weather phenomena are large-scale at- 
mospheric disturbances whose charac- 
teristics and movements are relatively 
easy to predict 12 to 48 hours in ad- 
vance. In contrast to these are the 
small-scale disturbances such as thun- 
derstorms, line squalls, or tropical 
squalls that can produce strong, gusty, 
and sometimes shifting winds in a 
matter of minutes. Although the prob- 
ability of the formation of the small- 
scale disturbances over a given area 








can be forecast, their exact location, 
movement, and characteristics were 
at a time difficult to forecast accurately 
until the latter years of World War 2 
when a new tool, an electronic device 
called radar, was made available to the 
meteorologist. 


In connection with meteorological 
services provided offshore oil opera- 
tors on the Louisiana coast by A. H. 
Glenn & Associates, the author had the 
opportunity of utilizing two radar 
sets, an SCR-784 10 centimeter modi- 
fied war surplus radar (Figs. 1 and 2) 
and a CR-101 3 centimeter radar lo- 
cated at Grand Isle, Louisiana, on 
routine schedule during the period 
June 1948 to June 1950. These sets 


were indispensable in observing and 
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Fil. |. Above, exterior view of modified 
war surplus SCR-784 10 cm radar 

at Grand Isle, Louisiana, used for 
locating and tracking weather phenom- 
ena. Pulse rate is 180 pulses per 

second, which gives it a theoretical 
range of approximately 500 miles. Pulse 
duration is 2 microseconds. The 

antenna with its parabolic reflector 
rests on the housing for the receiver, 
transmitter, and other electronic 
equipment. Operating building at left 
encloses the end of the trailer 
containing the control panel and viewing 
screen (scope). The building also serves 
as a weather office. One end contains 

a standby generator and has a dark 
room for developing pictures. 


forecasting localized weather and re- 
sulting localized wave conditions, and 
proved particularly valuable in con- 
ducting research on weather processes 
on the Gulf Coast with the ultimate 
result of improving accuracy of 24 to 
18-hour forecasting. In discussing the 
application of weather radar in off- 
shore operation with personnel of the 
companies operating offshore, it has 
been evident that considerable confu- 
sion exists as to the value of the in- 
strument. Opinions range from blind 
conviction that weather on the Gulf 
Coast cannot be predicted to an ex- 
travagant dream that radar is the an- 
swer to all weather problems. In the 
hope of clarifying opinion this paper 
explains briefly the principles of radar. 
why it can be used in weather fore- 
casting and research, and its applica- 
tion in forecasting weather and wave 
conditions for offshore operators. 
The word radar is derived from 
the phrase Radio Detection And Rang- 
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FIG. 2. Below, a view inside the radar 


building of the control panel shows 


the hooded radar scope (lower center 


section), camera attachment (above 
scope), which can be lowered into 


position for taking pictures after hood on 
radar scope is removed, and oscilliscope 


(middle left section), which is used for 
tuning and trouble shooting. 





ing, connoting that radar makes use 
of radio waves to detect and locate ob- 
jects. In addition to determining the 
ranges or distance, the radar can also 
indicate the azimuth toward which an 
object lies. 

A radar set includes a special radio 
transmitter; an antenna with a para- 
bolic reflector used both in transmit- 
iing and receiving; a special receiver; 
and an indicator. The transmitter pro- 
duces energy in the form of short 
bursts or pulses of radio waves, which 
the antenna sends out into space con- 
centrated in. a narrow beam, analo- 
gous to a searchlight beam. The an- 
tenna is rotated and the beam of radio 
waves sweeps over the territory around 
the set. Objects that lie in the path of 
the beam reflect some of the energy 
back to the radar set and this reflected 
energy is picked up by the antenna 
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and sent to the receiver, which is tuned 
to pick up these reflected energy sig- 
nals, The receiver amplifies and passes 
the signals through special electronic 
circuits to a scope somewhat compar- 
able to a television screen, thus creat- 
ing a display showing the location of 
objects around the radar set. 

The manner in which the radio waves 
from a radar determine distance is 
similar to the manner of determining 
the distance to a cliff by shouting and 
then recording the time it takes for the 
echo to return. In this case, the speed 
of sound is known and the distance 
to the cliff can then be determined. In 
radar the time taken by a pulse of ra- 
dio waves to travel to the object, be 
reflected and return is determined, and 
knowing the speed of the radio waves. 
the distance to the object can be as- 
certained. 
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PULSE DURATION = 2 MICRO- SECONDS 
PULSE LENGTH = APPROXIMATELY 2000 Fr 
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FIG. 3A. Sketch showing pulses of radio energy moving through space and being reflected by selected 
points that are, in case of ship A, too close to de detected and, in case of ship B. and platform, 
too close to be resolved into separate echoes because of the long pulse length. 
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PULSE DURATION = i MICRO-SECOND 
= APPROXIMATELY 1000 Fr 


FIG. 3B. In this sketch a shorter pulse length is used and ship A is detected and ship and 

platform B are resolved into separate echoes. Comparing Figures 3A and 3B, notice that the minimum 
distance for an object to be detected, or for more than one object to be resolved into 

separate echoes, is one-half a pulse length. 
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Radio waves travel with the speed 
of light, which is fairly constant at 
186,300 miles per hour. Expressed 
more conveniently for radar work, 
radio waves travel .1863 miles in a 
micro-second (1/1,000,000 of a sec- 
ond) or in 5.374 micro-seconds travel 
a mile. To detect an object one mile 
from the antenna, it takes 10.75 mi- 
cro-seconds; 5.374 to reach the object 
and 5.374 to return to the antenna. 
This is the round trip time for an ob- 
ject one mile distant. A distance of 
492 ft corresponds to a round trip 
time of approximately one micro-sec- 
ond, although for practical purposes 
500 ft is sufficiently accurate and 
easier to remember. 

After the radar emits a pulse of ra- 
dio waves and an echo of radio waves 
is returned, the electronic circuits 
translate the echo received into a spot 
of light on the scope representative of 
the distance from the radar and with 
the same azimuth as that of the object 
causing the echo. This provides the 
operator viewing the scope with a pic- 
ture of the location of the object. 
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As the antenna is used both for 
transmission of energy and for the re- 
ception of their echoes, transmission 
must terminate before reception can 
begin. Therefore, short pulses of en- 
ergy are desirable not only to detect 
objects close to the antenna, but also 
to insure better separation or resolu- 
tion of objects in the path of the beam 
of energy. For a pulse duration of two 
micro-seconds, objects must be ap- 
proximately 1000 ft apart or 1000 ft 
from the antenna in order to be de- 
tected, while for a duration of one 
micro-second objects would have to be 
500 ft apart or 500 ft from the antenna 
to be detected, as shown in Fig. 3. 

As radar antennae rotate to scan 
surrounding objects, it is desirable to 
send many pulses per second in order 
to secure a complete coverage and 
maximum return. Most radar sets send 
out several hundred pulses per second. 

For attaining maximum accurate 
detection distance, other factors re- 
maining the same, the interval between 
pulses is a major factor, for the long- 
er the interval the greater the distance 






from which echoes can be received be- 
fore the next pulse of energy is trans- 
mitted. Echoes received from the first 
pulse, after the second pulse has been 
sent, give erroneous distance indica- 
tion. A radar set designed to detect 
objects within a distance of 100 miles 
must have an echo time of at least 100 
by 10.75 or 1075 micro-seconds This 
requires a pulse rate of less than 1,000,- 
000/1075. or 930 pulses per second. 
The rate for a 500-mile range is % as 
much, or 186 pulses per second. 

Of course, in speaking of maximum 
distance of a radar, we are referring 
to distance into space. For detection 
on the earth’s surface, curvature of 
the earth must be taken into account. 
The maximum distance then depends 
mainly on the height of the radar an- 
tenna above the surface. Other fac- 
tors determining maximum distance 
are the size of the antenna, power out- 
put, receiver sensibility and weather 
conditions. 

Another factor affecting both dis- 
tance and detection, especially in 
weather work. is the radio wave length. 
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FIG. 4. This sketch shows the effect of curvature on the detection 
distances of the radar and the amount of cloud intercepted by the beam. 
The Grand Isle radar has been modified from a 4° to a 3° beam. 

The beam is usually elevated from 0-3° in order to achieve 

the maximum echo return and it is necessary to make this adjustment 

with each observation. The lower edge of the beam indicates the height 
required for an object to be detected at increasing distances from the radar. 


The longer the radio wave length, the 
greater the distance that the wave can 
be transmitted without loss of power. 
But for long wave lengths only large 
dense objects will cause echoes strong 
enough to be detected. With shorter 
wave lengths detection of small objects 
improves, but the range attained is 
less, because of greater loss of power 
due to attenuation and dispersion of 
the radio waves by the atmosphere. 


Radar and Weather Observation 


Thus far the actual use of radar in 
weather observation has not been 
mentioned. It was discovered during 
World War 2 that raindrops reflect 
the radio waves back to the radar just 
as do ships, airplanes, and other ma- 
terial objects. The radar will there- 


FIG. 5. Radar scope photograph, showing abnormally 
great detection distances, caused by the anomalous 
propagation of radar energy when trapped in an 
atmospheric duct close to the earth's surface. Irregular 
white areas are the result of echoes received from 
objects on the earth's surface, i.e., land, trees, buildings, 
rigs, bridges, ships, platforms, etc. The center point 
(O) indicates the location of the radar at Grand Isle. 
Each coneentric ring indicates another 50-mile distance 
from O. N indicates North; E indicates East. Time 

is Central Standard. Notice the outline of the Mississippi 
Delta (A) to the E and SE of Grand Isle (O), the 

outline of Lake Pontchartrain (B) to the N and the 
Gulf coastline (C) to the NE. 
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fore locate accurately cloud forma- 
tions in which raindrops exist. 
Radar for weather observation must 
meet a few special requirements. In 
particular, the wave length must be a 
compromise between too long a wave 
that would pass through all the drops 
without being reflected, and too short 
a wave which would be badly attenu- 
ated by precipitation near the set. On 
the Gulf Coast where heavy tropical 
rain areas are to be detected, the 10 
cm wave length has proved superior. 


Another requirement for weather ra- 
dar is a suitable beam width. Remem- 
bering the comparison between the 
radar beam and the searchlight beam, 
it is evident that a wide beam covers 
more area but is less accurate in de- 
termining direction, has poor resolv- 


tion, has less power per unit area, and. 


therefore, is not good for long range 
work. For weather application a nar- 
row beam with great penetrating pow- 
er for accuracy and distance is neces- 
sary. To provide a narrow beam a 
large parabolic reflector for the an- 
tenna is required. 

The radar beam, like the search- 
light beam, travels in a more or less 
straight line except for atmospheric 
refraction that depends on the tem- 
perature and humidity gradient in the 
atmosphere. As the beam normally 
travels with only a slight curvature. 
the earth falls away rapidly from un- 
der the beam even when the elevation 
is negligible, as shown in Fig. 4. The 
height to which an object must extend 
in order to be detected can also be de- 
termined from Fig. 4. Therefore, the 
limiting distance, at which precipita- 
tion areas can be detected, depends on 
the vertical development of the clouds 
and their rain or snow content. Those 
rain cloud formations associated with 
tropical squalls and thunderstorms 
generally have the greatest vertical de- 
velopment of any observed on the Gu'f 
Coast and sometimes reach heights of 
30,000 to 40,000 ft. Theoretically 
these should be detected at distances 
of 250 to 300 miles with the proper 
wave length and power. The moisture 
content of these clouds, however, ap- 
parently is too sparse above 20,000 ft 
to cause appreciable returns in the 
10 cm band, and therefore precipita- 
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The completely housed 
Beacon Light Plant unit. 


GENERATOR: The Allmand Brushless Generator, 
used in the Beacon Light Plant will not burn out. This 
generator operates without brushes, slip-rings, or 
commutator. The only moving part is a permanent 
magnet rotor which spins on sealed ball bearings 
requiring no lubrication. The burn-out proof arma- 
ture is of all-welded construction and contains no 
wire. It is wound with %6” solid copper rod capable 
of carrying three times the rated ovtput of the unit. 
Available in 3, 5, 7, 10 KW ratings. 


ENGINE: All Beacon Light Plants are powered by 
Continental Red Seal liquid cooled industrial engines. 
Models available for Diesel, Gasoline or Natural 
Gas fuel consumption. Units are engineered to run. 
at slow speeds for maximum engine life with ample 
reserve power to handle heavy overload conditions. 





The open type 
Beacon Light Plant unit. 


USES: The Beacon Light Plant has been designed to 
handle all types of industrial lighting and welding 
requirements. The skillfully designed current con- 
trol produces a stable, quiet, smooth arc that strikes 
s instantly on all heats. Immediate voltage recovery 
Only 7 major parts to the makes arc easy to strike and maintain. 

Allmand burn-out proof generator. 


MIDWESTERN ccviomenr C0, INC. 







Further information will 105 N. Boulder TULSA, OKLAHOMA Phone 3-411 
be sent immediately 15 S.W. 29th St OKLAHOMA CITY, OKLAHOMA Phone 252527 
upon request. If a per- HOUSTON, TEX PITTSBURGH, Ff T TLANT 


sonal call is needed D. E. HUGHES JOHN R 
please let us know. 5030 Arvilla Lane 555 McCulley 
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tion areas are seldom detected beyond 
200 miles. Experience with the 10 cm 
radar installation at Grand Isle shows 
a few returns beyond 200 miles. The 
greatest of these returns was 250 miles 
from a thunderstorm near Panama 
City, Florida. 

Precipitation from other lower alti- 
tude cloud formations, such as wide- 
spread rain or heavy drizzle from 
warm fronts, is seldom detected at dis- 
tances greater than 100 miles. These 
precipitation types do not have strong 
gusty winds or sudden strong wind 
shifts and are not ordinarily haz- 
ardous to water operations. They 
have, however, on occasion indicated 
areas of storm formation that resulted 
in increases to steady 20 to 30 mph 
onshore winds and consequent appfe- 
ciable deterioration in sea conditions 
affecting efficiency of offshore opera- 
tions, 

A factor influencing distance of de- 
tection is the vertical temperature and 
humidity gradient in the atmosphere. 
ig. 4 shows the altitude required to 
detect an object at various ranges as- 
suming a standard atmosphere. But 
since atmospheric characteristics are 
not always standard, there are depar- 
tures from the ideal case. In unusual 
situations the beam may be trapped in 
an atmospheric duct, caused by rapid 
vertical decrease in moisture and/or 
increase in temperature, in which case 
it follows the curvature of the earth. 
When this happens, abnormally great 
detection distances along the earth’s 





FIG. 6. Photograph showing individual tropical squalls 
to N and a large tropical squall area to 

the S formed by the coalescence of small tropical squalls. 
Echoes in the center are those returns from 

Grand Isle and surrounding terrain and rigs. 
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surface may result. This is usually ob- 
served along the Gulf Coast at night 
after cold, dry air has moved in from 
the North. Fig. 5 is an unusual ex- 
ample of this anomalous propagation. 

n weather observation radar is val- 
uable for locating and determining the 
intensity, growth, and movement of 
convective cloud systems. This is par- 
ticularly true when cloud cover, fog. 
or darkness renders ineffective visual 
observation of cloud systems from 
government weather stations. Radar 
is superior to visual‘ observation in 
that it permits pinpointing of the lo- 
cation of precipitation areas, deter- 
mining their areal extent, intensity, 
movement, and whether precipitation 
is increasing or dissipating. Also, it 
provides an accurate determination of 
the number of storms per unit area 
and/or the ratio of storm area to total 
area, These data, combined with other 
data available to the meteorologist. 
provide information on airmass char- 
acteristics, stability of the atmosphere. 
and rainfall distribution. All these 
ultimately affect the wind and conse- 
quently the sea conditions. 


Weather Types 


In weather forecasting consider 
first, applications in connection with 
tropical squalls. Such squalls develop 
during the months from June to Oc- 
tober over coastal Louisiana and the 
Gulf of Mexico. Usually these squalls 
are 1 to 10 miles in diameter, Fig. 6. 
and roughly oval or circular in shape. 


but occasionally large squalls have 
been observed up to 100 miles in diam- 
eter, Fig. 7. This is unusual but is 
extremely important to detect during 
the hurricane season, since the coales- 
cence of tropical squalls into areas as 
much as 10,000 sq miles or more is 
an indication of the development of 
the most serious weather hazard to off- 
shore operations, the fast moving trop. 
ical storm that forms close to offshore 
Operations. 

Comparison of radar scope photo- 
graphs with recording anemometer 
traces over a period of two hurricane 
seasons indicates that the winds asso- 
ciated with the small tropical squalls 
depend on the movement and intensity 
of the storm, while the duration of the 
winds is a function of the size and age 
of the storm. For example, surface 
winds range from 20 to 30 mph for 
a 5 to 10-minute period for a storm 
1 to 2 miles in diameter and of mod- 
erate intensity; 40 to 50 mph for a 10 
to 15-minute period for storms 10 to 
20 miles in diameter and of mod- 
erate intensity. Large tropical squalls 
may be associated with active tropical 
cyclogenesis or may occur in an iso- 
lated inactive state. The latter are 
characterized by winds 30 to 40 mph 
of several hours’ duration, causing in- 
creases in wave heights of 8 to 10 ft 
in the open sea. 

Consider next, application of radar 
in connection with line squall activ- 
ity. A line squall is a line of thunder- 
storms, usually oriented northeast to 


FIG. 7. Photograph of a tropical squall area that 

approached from the SE, causing 30 to 40 mph 
SE winds for approximately 
two hours resulting in a maximum 7-foot wave. 
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FIG. 8. Photograph showing squall line associated with a 
norther (cold front) soon after it was first detected. 
Forward speed was found to be approximately 25 mph 
and was forecast to arrive at Grand Isle 

at 12:30 PM. The center echoes are the ground returns 
normally received. 


FIG. 9. Photograph of the squall line when just west of 
Grand Isle. It arrived at 12:40 PM with heavy 

rain and a wind shift from light S to strong NW winds 
with gusts of 40 mph. 
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FIG. 10. Below, photograph of squall line two hours 
later, still moving SE but decreasing in forward speed. 


FIG. 11. Below, photograph of a hurricane on radar scope. 
Notice the spiral banding of the squalls, and the 

dark eye (lower left), typical of all hurricanes, both due 
to the strong circular wind systems. The eye indicates 
the approximate center of the hurricane in respect 

to wind and pressure. (Origin of photograph unknown.) 





southwest, Figs. 8, 9, and 10, which 
moves roughly perpendicular to iis 
axis in an easterly direction. Line 
squalls are accompanied by abrupt 
wind shifts into the west or northwest. 
The maximum winds may be from a 
southerly direction ahead of the squall 
or from the west or northwest after it 
passes. Wind speeds of 40 to 50 mph 
are common in line squalls and & 
mph gusts have been recorded in the 
most severe squalls. 

As line squalls are associated with 
large scale weather situations, their 
development can be anticipated 24 to 
48 hours in advance in the general 
area of operations. The precautions 
that may be required in connection 
with line squall activity ordinarily 
require no more than an hour; hence, 
it is not practical to take precautions 
on the basis of a 24-hour forecast that 
may be in error by several hours. In- 
stead of this, the line squall is detected 
and tracked by radar and precautions 
are restricted to the danger period 
that can be ascertained through use of 
radar data with an accuracy of 15 to 
20 minutes. 

In connection with any operation 
reguiring precaution against. local 
sudden wind or wave shifts the radar 
permits a maximum use of favorable 
operating conditions without sacrific- 
ing safety. A half hour or less is usu- 
ally enough time for the radar opera- 
tor to determine the speed of the line 
squall, thus a warning of 3.5 to 7.5 
hours in advance can be supplied us- 
ing the radar. 


Radar Weather Warnings 

The application of the weather 
warnings, which radar permits, re- 
duces to practically nil the possibility 
of a severe sudden wind striking an 
offshore rig with no warning. The 
safety to personnel and the monetary 
saving that is realized from such warn- 
ings in the avoidance of major equip- 
ment damage, are of course intangible. 
Tangible benefits are realized, how- 
ever, through a consistent week-to- 
week accumulation of small improve- 
ments in efficiency and the achievement 
of a smoothness in operation. A log 
of cases in which radar weather warn- 
ings have been applied would be too 
lengthy to include but a few examples 
are presented below. 

Barge work is quite sensitive to sud- 


www 


500 People; 27 Gas Stations. 
Waskom, Texas (population 500) 
has 27 gasoline stations selling 
270,000 gal a month. Waskom 
is near the Louisiana border and 
per gallon gasoline tax — the 
Louisiana motorists drive over to 
save paying that state's 9 cents 
highest in the nation. 
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den wind or wave changes. Unloading 
or loading barges requires less than 
3-ft seas to be entirely safe and efh- 
cient. Tropical squalls, line squalls, or 
a norther can increase sea conditions 
above the 3-ft limit in a matter of 
minutes. Also a sudden wind shift or 
increase in wind can force a barge 
against other boats or structures, caus- 
ing considerable damage and possibly 
breaking hawsers or oil lines. Radar 
warning of pending squalls or squall 
lines: gives sufficient notice to move 
barges to safe positions around the 
ships or structures. Certain stages of 
construction work, where a derrick 


barge or LST is in use, become haz- 


ardous when seas reach 4 to 6 ft in 
height. Radar weather warnings pro- 
vide adequate notice to check mooring 
of the barge, secure cranes if neces- 
sary, lash down material that can be 
moved by wind or rocking of the 
barge, or avoid a situation where a 
heavy load is being lowered from the 
barge to a stable platform under haz- 
ardous wind conditions. Other opera- 
tions rendered hazardous by sudden 
severe wind changes are buoy laying, 
picking up chain to moor LST’s or 
drilling barges, seismographic work, 
and making a trip with the drill pipe. 

To cite a specific example, a deep- 
ening low pressure moved northeast 
over Missouri, and the norther asso- 
ciated with it reached Grand Isle on 
March 27, 1950. The March 27, 12:30 
a.m, synoptic map showed the cold 
front of the norther extending in an 
arc from the center of the low pressure 
to St. Louis, then to Little Rock, Hous- 
ton, Corpus Christi, and southwest 
into Mexico. None of the operations 
in progress in the Gulf was sufficiently 
critical to be terminated on the basis 
of the routine 24-hour forecast of the 
norther that was expected to be ac- 
curate within 8 hours, thus it was 
decided to await the more accurate 
radar warning before taking precau- 
lions. The front of the norther with 
associated thunderstorms was first de- 
tected 100 miles northwest of Grand 
Isle by the radar at 8:30 a.m., Fig. 8. 
Subsequent observations indicated the 
speed of the front at 25 mph, and at 
9:30 a.m. it was estimated that the 
front would pass Grand Isle at ap- 
proximately 12:30 p.m. with heavy 
rains and gusty northwest winds 
reaching 45 mph. 

On receipt of this information pre- 
cautions were scheduled for comple- 
tion prior to the arrival of the norther. 
These included moving a barge from 
alongside an LST, towing an LST der- 
rick barge that was unloading heavy 
equipment away from a platform, and 
postponing a trip into the Gulf with 
a supervisor boat until the afternoon. 
The norther arrived at 12:40 p.m. with 
accompanying rain, and a wind shift 


of 10 to 15 mph from south to gusty 
northwest winds reaching 40 mph. 
Fig. 9. 


Hurricanes and Tropical Squalls 


Weather radar is also essential in 
locating and tracking tropical storms 
and hurricanes, Fig. 11. During the 
hurricane season when tropical cyclo- 
genesis is anticipated from surfac: 
and upper air synoptic maps, hurri- 
cane reconnaissance aircraft of the Aii 
Force or Navy are dispatched to the 
area of development. Quite frequently 
radar observations using airborne ra- 
dar are utilized to determine the loca- 
tion of the hurricane center. Radar is 
particularly valuable on_ high-level 
night sorties or when a low-level day 


sortie into the hurricane is considered 


dangerous. 

The value of radar in offshore oil 
operations depends considerably on 
the forecast problem. In relation to 
hurricane warnings, reports from a 
single radar are ordinarily of limited 
value, particularly when 24 to 36 
hours must be allowed for suspending 
drilling operations, securing working 
vessels, and removing men, boats, and 
barges to safe harbour, for by the 
time a radar in the rig area has lo- 
cated a hurricane, the winds have 
whipped the seas too high for safe 
evacuation. Either coastal radar at a 
distance from the rigs, or shipborne 
or airborne radar, can provide reports 
of great value. A single radar in the 
rig area is of considerable value in 
detecting conditions favorable for rap- 
id tropical storm development, deter- 
mining the course and intensity of the 
storm, and enabling the meteorologist 
to notify executives immediately when 
danger is over. 
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Engine side of an ‘‘Oilwell’’-Lorain 
single-stage direct-connected compressor. 











Compressor side of an ‘‘Oilwell'’-Lorain 
single-stage direct-connected compressor. 





BRIEF SPECIFICATIONS — 30 HP Unit 



















































































eee ‘Sage Stage | Two-Stage 
Operating Speed Range ? 250-450 rpm 

Cooling System (engine) rae , Radiator Type 

Cooling System (compressor) 2 a _ | Radiator with pump 
Compressor Bores cet To customer specification 
Engine Bore and Stroke aie a "x10" 

Height “rnin ” a ae 

Length . Ma PI 136” 149” 

Width 7 Sr! os eet. a 
Net Weight | 6500 ths. | 8000 ths. 




















20-30-40-50 HP available 
in both single and two-stage 


ILWELL”-Lorain Direct-Connected Compres- 

sors handle gas at the pressures required by the 
Oil and Gas Industry as compressors, gas boosters and 
vacuum pumps. 


THESE FEATURES WILL INCREASE EFFICIENCY 
IN YOUR GAS-BOOSTER OPERATIONS 


The compressor, of these new type 
“Oilwell? eal units, is “direct-connected” with the engine; 
making a complete one-piece gas compressor station ready 
for immediate service. 


“Oilwell”-Lorain Compressors are 
designed to withstand hard, continuous service with a mini- 
mum of attention and maintenance. 


Single-cylinder, two-cycle 
Lorain Engines are designed for operation on natural gas, 
propane or butane. Conversion to diesel operation can be 
accomplished easily and quickly. 


Contact your nearest “Oilwell” representative and ask for 
our latest compressor literature. Your “Oilwell” repre- 
sentative is always ready and willing to provide technical 
assistance in analyzing your compressor needs. 


Oil WELL SUPPLY COMPANYF¥ 
Branches Serving All Oil Fields 


Executive Offices —DALLAS, TEXAS Division Offices—CASPER, WYOMING 
Export Division Office — COLUMBUS, OHIO... DALLAS, TEXAS 
30 ROCKEFELLER PLAZA HOUSTON, TEXAS...TULSA, OKLAHOMA 
AEW YORK 20, N.Y. LOS ANGELES, CALIFORNIA 
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DRILLING AND COMPLETION PRACTICES IN 
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THE CHURCH BUTTES FIELD 


Tue Church Buttes field is situated 
50 miles west of Rock Springs, Wyo- 
ming, and 384 miles south of Lincoln 
Highway U. S. 30-S, and across the 
line between Sweetwater and Uinta 
counties. 

The geological and geophysical 
work was done on this area before the 
acreage was unitized, and the unit 
agreement was completed prior to 
drilling the first test well. Union Pa- 
cific Railroad Company’s interest is 
19 per cent, with the remaining 51 
per cent being owned by Mountain 
Fuel Supply Company. 

Production was discovered in 1946 
by the completion of Unit Well No. 1 
at a depth of 12,666 ft in the Dakota 
sandstone. Eleven additional wells 
have been drilled and a hydrocarbon 
removal and dehydration plant has 
been completed since that time. Of the 
12 wells drilled in the field, 3 have 
been nonproductive. 

Locations of the wells and plant are 
shown on the surface map of the unit 
area attached to the back of this 
paper. 


Description of Reservoir 


Structure. The Church Buttes gas 
field is an elongated anticlinal struc- 
ture approximately 8 to 9 miles long 
and 3 to 4 miles wide, trending in a 
north-south direction. The Dakota 
sandstone of Cretaceous age is en- 
countered at depths ranging from 12,- 
100 to 13,000 ft in three main zones 
separated by relatively thin shale sec- 
tions. The Frontier sandstone, above 
the Dakota and separated by the As- 
pen shale, has been cored and tested 
but commercial production is not pres- 
ent in this formation. The Nugget 
sandstone, at approximately 14,500 ft, 
also has been cored and tested but salt 
water was recovered in the drill stem 
test. No major faulting has been found 
in the structure by drilling. A general- 
ized stratigraphic section of the forma- 
tions penetrated may be found at the 
back of this paper. 

Sand Characteristics. The reser- 

}Presented before the spring meeting, Rocky 


Mountain District, API Division of Production, 
Casver, Wyoming, April 19-20, 1951. 


*Petroleum engineer, Mountain Fuel Supply .= 


Company, Rock Springs, Wyoming. 
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voir sandstones of the Dakota forma- 
tion are of Cretaceous age. The three 
main sands are light gray, fine to 
coarse, hard to soft, and are separated 
by light gray, bentonitic, hard shales, 
which have a tendency to cave. The 
sands are very well consolidated, and 
they range from 115 to 173 ft aggre- 
gate net thickness in well bore expo- 
sures. The core data consist of com- 
plete analyses of all three zones. The 
average porosity of the reservoir 
sands in the wells drilled ranges from 
8 to 21 per cent and the permeability 
variation is appreciable, with individ- 
ual values ranging from 14 to 750 
millidarcies in the producing sections. 
It is very difficult to stratigraphically 
correlate the 3 main sands because of 
lenticularity in the Dakota formation 
and the variation in porosity and per- 
meebility. Part of the sands have per- 
meabilities of less than one millidarcy, 
but these are not considered commer- 
cially productive since a section of 
this nature was perforated and tested 
in one of the wells. 

Reservoir Fluids. The original 
fluid saturations in the Dakota sands 
range from 41 to 56 per cent water, 
and from a trace to 3 per cent oil sat- 
uration. The fluids as recovered at the 
plant range from 6 to 8 bbl conden- 
sate, and | to 2 bbl water per million 
cubic feet of gas produced. The con- 
densate has a tank gravity of 53 API. 
At the time of the discovery the pres- 
sure in the reservoir was about 7040 
psi at the datum depth of minus 5835 
ft, subsea, and the temperature, 250 
F. After completion of Unit Well No. 
1, surface samples of the liquid and 
gas were studied for the purpose of 
determining the properties of the sam- 
ples when recombined in the produced 
ratio and under the pressure and tem- 
perature of the reservoir. It was found 
from these tests that the reservoir gas 
is a retrograde gas and that no hydro- 
carbon liquid is present in the reser- 
voir. 


Drilling and Completion 
Drilling is relatively uncomplicated 
in the area as there are not any of the 
hole difficulties encountered such as 
crooked holes, lost circulation or drill. 


ing mud problems. A 1214-in. surfac: 
hole is drilled and opened to 1714 in. 
with 250 to 300 ft of 133£-in. casing 
set and cemented to the surface. The 
only disturbance in the mud is en- 
countered when the trona beds in 
lower Green River formation are 
drilled at 2600 to 2800 ft. Trona is 
essentially sodium carbonate, which 
increases the pH, viscosity, and gels 
of the mud. Additions of water and 
chemicals to lower the pH of the mud 
are made without any difficulty, how- 
ever. 

The intermediate string of casing is 
95£-in. OD, 6000 ft long and cemented 
with 600 sacks in a 1214-in. hole. As 
the float collar and cement plug are 
being drilled, the drilling mud is con- 
verted to a calcium base mud using 
lime and calcium ligonsulfonate. A 
crude oil is also added to emulsify the 
mud and used to total depth in drill- 
ing the 85%-in. hole. 

Before the 65£-in. production string 
is brought to the well, each joint is 
hydrostatically tested to. 6000 psi for 
one minute. 

In the first wells drilled the produc- 
tion string was set through the sands 
and the zones perforated. It is now 
the practice, however, to set on top of 
the Dakota, drill out, and hang a 
slotted liner. The production string is 
cemented with 650 sacks, using cen- 
tralizers and a temperature survey is 
run to determine the top of the cement 
behind the casing. 

Before the float collars and/or plugs 
are drilled, each string of casing is 
tested for one hour. The 13%¢-in. cas- 
ing is tested to 1500 psi, the 95¢-in. 
tested to 2500 psi and the 65¢-in. pro- 
duction string tested to 5400 psi. In 
these tests that part of the christmas 
tree involved is also tested and the tub- 
ing head is tested with water to 10,000 
psi prior to installation. 

In drilling the wells to this depth. 
120 to 125 days are required and the 
number of rock bits varies from 136 
to 147. The drilling time and number 
of bits have been reduced since the oil 
emulsion mud has been used. 

Diamond coring is used for all drill 
ing from the top of the Dakota through 
the three main sands, and usually re- 
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Brewster Rigs 





N-12 DRAWWORKS 


For deepest drilling 
8 drum speeds 

4 rotary speeds 
1600 horsepower 





Rig owners say that Brewster rigs look good on 
location... and look good on paper, too. 


N-7 DRAWWORKS 
For 7500’ drilling 
8 drum speeds 

4 rotary speeds 
600 horsepower 


N-55 DRAWWORKS 
For 6500’ drilling 

8 drum speeds 

4 rotary speeds 

400 horsepower 








N-4 DRAWWORKS 

For 4500’ drilling 

4 drum speeds 

2 rotary speeds 

(Torque convertor on single engine 
model) 

300 horsepower 
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Check the reports on Brewster rigs in fields from Venezuela to Canada. For 3500’ drilling 


RUGGED CONSTRUCTION Shows up in lower maintenance costs—longer 4 drum speeds 


operating: life. 2 rotary speeds 
150 horsepower 


ADVANCED DESIGN, based on 40 years of Brewster experience, pays off in 
leet drilled per year at low cost per foot. 


STANDARD COMPONENT PARTS account for easy replacement with min- 
Imum delay. 





That's why rig owners say that Brewster rigs make lots of hole... but 
not in their budgets. SUPPLY COMPANIES 


Apex Equipment Company @ Bovaird Supply Company 
Industrial Supply Company @ Murray Brooks, Inc. @ Reams 
WRITE TODAY FOR THE NEW BREWSTER CATALOG. Supply Company 
iN CANADA: Rocky Mountain Supply Co, Direct and through 
recognized export dealers 






THE SHREVEPORT, LOUISIANA 


SINCE 1910—Manufacturers of drilling equipment 


BREWSTER COMPANY, INC., 











GENERALIZED STRATIGRAPHIC SECTION, 
CHURCH BUTTES FIELD 


Sweetwater and Uinta Counties, Wyoming 





TERTIARY 


BRIDGER FORM. 1235 FT. 


Greenish gray calcareous shale, with interbedded white to 
light gray ii ond oil 
shale. 








GREEN RIVER SHALE 
1735 FT. 


Green, gray and tan shales and sandstones, in part ben- 
tonitic and numerous thick beds of volcanic ash. 





WASATCH FORM. 2090 FT. 


Gray, brown and red shale, in part sandy, with lenticular 
bodies of medium-grained light gray sand. 





FORT UNION (?) FORM. 
1890 FT, 


light - ae gray shales, in part sandy and carbonaceous 
ith numerous beds of light gray medium-grained sand- 
as and some coal. 





ADAVILLE FORM. 1498 FT. 


Light to medium gray, fine to coarse, slightly carbonaceous 
sandstone, interbedded with gray sandy shale, and 





























CARMEL FORM. 612 FT. 








4 numerous thick seams of coal. 
fe) 
re Upper part essentially dark gray, silty to sandy shale. Lower 
<j} BLAIR FORMATION 739 FT. part is mainly light gray coarse sandstone with inter- 
w ° bedded shole. 
uv 
HILLIAR T. Medium to dark gray, silty to sandy, calcareous shale with 
RUARD SHALE 2323 F thin beds of limestone and fine-grained sandstone. 
Upper part is mainly dark gray, silty to sandy, partly car- 
C See eae bonaceous shale with some thin coals. Lower part is 
. light gray, medium-grained, hard, tight sandstone. 
Dark gray to black, dense to silty, calcareous shale, with 
ASPEN SHALE 375 FT. frequent beds of light gray, hard bentonite. 
DAKOTA SANDSTONE Light gray fine to coarse, hard to soft sandstone, separated 
224 FT. into three main zones by light gray, bentonitic, smooth 
to sandy, hard shale. Producing gas zone. 
MORRISON FORM. 700 FT. een, gray, , red, se shale, in is 0 
Y fight gray hard sandstone. 
ALCURTIS FORMATION 103 FT. Dork gray and greenish-gray, oolitic, glauconitic, limestone. 
=| ENTRADA FORM 140 FT. Brick-red, siltstone and silty shole. 








interbedded dark gray, li pink gypsum, and gray, 
red and green gypsiferous sholes. 














NUGGET SANDSTONE 
129+ FT. 





White, fine to medium-grained, cross-bedded sandstone. 





R. 13 W. 





quires two or three diamond heads. 
The earlier wells were completed 
with a packer on the tubing with the 
annulus filled with mud, but the later 
wells were completed without the 
packer. If corrosion should develop 
in the tubing, then it would be pos- 
sible to lubricate the corrective chem- 
icals into the annulus. In the tubing 
caliper surveys that have been run, 
there is no conclusive evidence that 
corrosion is taking place. Also, sam- 


ples of water from the plant have been - 


tested for iron content increases, but 
these data are not conclusive. 

The tubing is hung 30 ft above the 
liner hanger, mud displaced with 
water, and the wells completed. 

After the wells are completed and 
the drilling derricks are removed the 
valves of the christmas trees are fitted 
with extensions and blow-off lines in 
case of emergencies at a later date. 

Bottom-hole pressures are taken 
immediately after the wells are cleaned 
and before being put on production. 
\lso, reservoir pressures are taken 
yearly on all wells to determine the 
amount of pressure decline in the res- 
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ervoir for the amount of gas pro- 
duced since the preceding survey. 
Initial shut-in surface pressures are 
5400 psi, and the flowing pressures 
vary from 3000 to 4500 psi, depend- 
ing upon the rate of flow. The first 
reduction in the wellhead pressure is 
taken after the gas travels a short dis- 
tance and through one side of a two- 
pass indirect heater. After the gas ex- 
pands through the adjustable choke, 
it is again reheated as it travels 
through the second pass of the heater. 
It then enters the meter house on the 
downstream side of the heater. It is 
necessary to install the heaters near 
the wells to prevent the formation of 
hydrates in. the flow lines due to the 
cooling on expansion to the flow line 
pressures. The pressure on the flow 
lines to the plant is 950 psi, and the 
hydrate point at this pressure is ap- 
proximately 64 F. On the longer flow 
lines it is necessary to install inter- 





R. 2 W. R. UW. 
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R.112 W, 


Map of Church Buttes Field. 


mediate heaters to prevent the flowing 
temperatures of the gas from decreas- 
ing to this temperature. All flow lines 
are buried 6 ft and accurate records 
are kept of the daily temperatures at 
critical points to maintain the tem- 
perature of the gas above the hydrate 
temperature. 

The gas enters the plant at this pres- 
sure, the hydrocarbons and water are 
removed, and then the gas enters the 
main line to northern Utah at a pres- 
sure of 450 psi. 
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Fracture Contact Affects 
Energy Behavior Between Wells 


» F,R. COZZENS* 


On bearing reservoirs become pri- 
marily depleted when producing wells 
and their complexly fractured sand- 
bore drainage systems are plugged 
and abandoned. These once-produc- 
tive drainage systems may constitute 
permanent cavities or channelled sys- 
tems, extending from the top to the 
base of the sand, each having an effec- 
tive radial area of 50 to 100 or more 
feet. Assuming the original wells have 
been plugged so that no annulus leak- 
age exists to upper formations, a 
build-up of pressure is possible within 
such drainage channels and fluid can 
be moved through the system at a 
fairly uniform rate, provided the ra- 
dius of fissures is enveloped in un- 
fractured sand. 

An obstinate recovery problem 
generally arises, however, when this 
shell of sand is punctured, purposely 
or accidentally, so that channel con- 
tact is established with an open well. 
Any such puncturing of the drainage 


system might unite two channelled . 


systems, and pressures from all parts 
of the combined system may be con- 
veyed to, and released at the open 
bore. From then on, connecting frac- 
tures provide detours for gas or air 
driving energy, and oil may be lost 
at various by-passed points along the 
route. 

Energy release through intercon- 
nected sand-bores often increased the 
volume of oil for an indefinite period 
during the early stages of primary 
recovery. A generally favored prac- 
tice was to intentionally ‘shoot into’ 
abandonments by using heavy charges 
of nitroglycerine in nearby producers. 
The objective was to add the fissured 
area of the abandonment to that of 
the new well, thus enlarging by about 
twice its capacity for drainage. 

In virgin sand, such practice 
seemed Ipgical, inasmuch as fluid con- 
tent was high and reservoir pressures 
were suffgient to force a considerable 
fragtion pf oil into the channels. In- 
trodyction of “compressor-made” en- 
ergy changed the routine of primary 
fluid movement, however, because res- 
ervoir pressure as a driving medium 
is practically nil following natural de- 
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pletion, and must be rebuilt by “pres- 
sure-heads,” developed and expanded 
from input wells. 

Pressure-heads do not unite uni- 
formly in a sand, nor do they replace 
natural energy in all sand reservoirs, 
but in following courses of least re- 
sistance the driving agent usually 
reaches and occupies cavities and 
channelled areas ahead of the oil. An 
extended system of fissures that served 
as drainage routes and was mainly re- 
sponsible for a faster flow of oil dur- 
ing primary recovery may become an 
escape route for secondary pressures. 
As little or none of the original energy 
remains in the segments of fissured 
sand that may comprise several hun- 
dred cubic feet of formation, its oil 
content may be left in place, except 
for a minor percentage that might 
flow by gravity to some nearby pro- 
ducing well. 


Effect of ‘Break-Throughs”’ 

By-passing of a repressuring agent 
through cavities or channels is re- 
vealed initially during secondary re- 
covery by a premature break-through 
of energy at certain producing wells. 
These break-throughs occur most fre- 
quently in areas where new wells are 
drilled within a radius of 100 ft from 
an abandoned well. Once contact is 
established between well bores, these 
“energy-escape” channels cannot be 
eradicated with certainty by any 
method known. Under favorable con- 
ditions, however, they can be bridged 
or plugged. Coring reveals, however, 
that most well bore connections and 
resultant by-passing can be prevented 
by the retention of a buffer strip, or 
“shell” of unfractured formation be- 
tween open wells and abandonments. 
Sand-shells, thus situated, have been 
effective for the purpose where wall- 
thickness was less than 3 ft, and in the 
arrangement of pressure patterns, re- 
quiring close in-drilling, shell wall-re- 
taining methods are now being carried 
out in lieu of pattern distortion. Under 
such circumstances, distance between 
a newly drilled well and an abandoned 
well becomes a factor in permeability 


EXCLUSIVE 
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control, and the new well bore at com- 
pletion, is provided with an effective 
receiving radius by the use of: (a) 
heat; (b) low-strength explosives, 
and/or (c) acid. 

The use of heat in well bores is 
not new in oil-field practice, but with 
the present wide-spread availability 
of electricity, heating procedures have 
become more common and of greater 
effectiveness. The purpose of heating 
a well bore is to increase permeability 
without shooting or acidizing. Heat- 
ing is practiced particularly in wells 
situated 50 to 75 ft from a known 
abandonment. Temperature effects 
upon oil reservoir rocks are not 
clearly understood, and benefits de- 
rived from well bore heating may he 
due to redistribution of oil within the 
affected area, or to physical changes 
in the structure itself. The latter might 
include a localized radius of fractures 
caused by sand expansion. Neverthe- 
less, certain permanent changes in 
permeability to fluids are known to 
occur when hot water is applied to a 
sand-face for a sufficient period of 
time. Permeability usually increases 
while the water is heated, then de- 
creases when the heat is turned off, 
however, it generally remains consid- 
erably higher than the initial value 
after a series of treatments are com- 
pleted. 


Extent of penetration behind the 
sand face is much greater where, as 
in the case of input wells, a low fluid 
pressure can be applied to the well 
while the heater is in action. Limited 
sand-face penetration can be accom- 
plished in producing wells, however, 
provided incoming pressure or energy 
from the sand is not in evidence at 
the wellhead. Temperature effects are 
produced by electric energy, steam, 
air-gas mixtures, and to a lesser ex- 
tent by chemicals. Electric energy 
units are often constructed on the job 
under the supervision of a qualified 
electrician, or may be purchased or 


‘rented from service companies, in 


sizes and designs to suit requirements, 


Heat-Treating Wells 


The procedure for heat-treating 
producing wells is to clean the new 
well bore to the base of the sand, and 
allow it to refill with fluid to about 
two-thirds of its capacity. The heat- 
ing unit is then inserted into the fluid, 
and anchored about two feet off bot- 
tom. The unit remains in contact for 
40 to 48 hours. During most of this 
time the fluid content of the bore 
should be held at a temperature of 
200 to 230 F. The fluid level rises in 
the bore when heated and should not 
be permitted to extend above the cas- 
ing-shoulder, or into any uncased beds 
of shale or porous formation over 
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the producing sand. An accurate 
thermometer and a fluid level meas- 
uring device are essential for the work. 
Recordings made on several wells in 
a project may reveal that some types 
of sands absorb heat faster than other 
types, and that temperatures are re- 
tained in tight, restricted zones over 
longer periods of time. Consequently, 
benefits may be greatest in areas of 
lower permeability, assuming that the 
heat can be maintained in the forma- 
tion for a long enough time. 

In most wells, it is advisable to re- 
move the heating unit after 48 hrs 
of continuous service. After being 
bailed and washed out, the well is 


permitted to remain open three to five 
days. Then it is bailed down again 
to about two-thirds its well bore ca- 
pacity. The heater is run again for 
another 40 to 48-hr period, and tem- 
peratures and fluid levels rechecked. 
Two or three heat applications, inter- 
rupted by standing, or cooling-off 
periods, are generally sufficient. 

All sand, sludge, and other residue 
are cleaned from the well bore, and 
the sand-face washed down several 
times with salt water or brine. The 
well is tubed and equipped for pump- 
ing after residue ceases to drain into 
the bore. In heat-treating a prospec- 
tive input well, procedures differ some- 















The tougher 
r the job you 
M7 assign them to, 
the quicker 
you'll recognize 
the fact that every 
‘Aetna bearing is en- 
gineered to give it extra 
stamina in every part. 


This extra-value engineering pays off in extra- 
value performance, longer equipment life, lower 
equipment operating and maintenance costs. 
It is this extra-value engineering that has brought 
_ wide recognition of Aetna quality in all types of oil 
_ country bearing applications . . . in rotary tables, crown 
and traveling blocks, catheads, plug valves, safety 
blocks, casing swivels, draw works drums as well as in 
the mighty motor trucks that do the heavy hauling. 
Greater round-the-clock reliability and longer life 
are advantages which come to any hard working oil 
country equipment when Aetna bearings lend a 
hand. Why not send your prints for recom- 
mendations and estimates? No obligation. 


AETNA BALL AND ROLLER BEARING COMPANY 
4600 Schubert Avenue ° 


Standard and Special Ball Thrust Bearings © Angular Contact 

Ball Bearings © Special Roller Bearings ¢ Ball Retainers 

® Hardened and Ground Washers © Sleeves © Bushings ¢ 
Miscellaneous Precision Parts 


Chicago 39, Illinois 


To obtain more information on products advertised see page E-33 








what. The fluid subjected to heat is 
forced into the sand-face instead of 
being drained from it, and the heater 
must be of a size and design small 
enough for insertion down the tubing. 


Small but satisfactory units for the 
purpose are now being provided with 
contacts at either end, and are en- 
closed, while in action, in a string of 
34, to l-in. retainer pipe. The pipe is 
plugged at the base and filled to a 
depth of 10 to 12 in. with mercury. A 
single lead wire is connected with the 
contact at the top of the heater, and, 
when the unit is lowered down the 
retainer pipe into position, the base 
contact is established through immer- 
sion in the mercury bath, so that the 
retainer string serves as the return 
conductor. By the use of a packing 
gland or perforated plug at the well- 
head, water at low pressure is intro- 
duced down the tubing and around 
the retainer pipe while the unit is in 
action. It is rarely necessary to re- 
move tubing for bailing unless con- 
siderable sediment accumulates in the 
bore. a 


Steaming Wells 


In lieu of electricity, steam serves 
as a dependable well bore-heating 
agent, where boilers and/or steam 
generating units are available. Steam- 
ing likewise requires that a treated 
well be tubed, and, for maximum ef- 
fectiveness, steam should be delivered 
into the well bore under a working 
pressure of 125 to 150 psi at the 
boiler or heater. Well bore-heating 
with air-gasoline vapor mixtures, sup- 
plied from a portable compressor, and 
ignited at the bottom of the well by 
fuse, is also- practiced in limited areas 
where trained service crews are avail- 
able. 

Heat absorbing chemicals, princi- 
pally. carbon dioxide snow (dry-ice) 
have favorable effects on permeabil- 
ities of certain types of sands. Heat 
generating chemicals, ‘such as lye- 
aluminum combinations are also use- 
ful where excessive quantities of 
sludge are not formed. Regardless of 
the agent involved or the method of 
its application, however, the use of 
temperature changes to increase sand- 
face permeabilities is an emergency 
measure, and is not intended to re- 
place established sand-fracturing pro- 
cesses, except on wells where connec- 
tion with an abandonment is immi- 
nent. Ultimate benefits on tempera- 
ture-treated well bores compare fa- 
vorably with those obtained from uni- 
form, but restricted shot-fracture pat- 
terns. 


Where well bores and sand-fracture 


systems are separated, or the extent of 
undisturbed formation between wells 
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is sufficient to permit a limited radius 
of fractures, permeabilities are gen- 
erally increased by the use of low- 
strength explosives. The strength of 
an explosive does not necessarily con- 
trol its effectiveness, however, because 
shot effects (fractures) are created 
upon sub-surface rocks by the nature 
and behavior of strain waves or en- 
ergy pulsations produced at the time 
of detonation. As sand with many 
fractures and channels is weaker and 
more vulnerable to fracturing than 
more solid sandstone, it is contended 
that a high-strength, rapid-velocity 
explosive, even in small quantities, 
will expend its most potent strain 


waves, and cause greatest fracture 
penetration toward the weaker sand- 
stone, whereas, a low-strength, slower- 
acting explosive will not reduce the 
number of strain waves, but will, with 
supplementary measures, reduce the 
radius of penetration. 

In restricted fracturing between 
well bores, radius control is essential, 
and explosives used for the purpose 
are: Nitroglycerine-dynamite, 40 per 
cent strength; gelatin, of equal 
strength; or its equivalent in solidi- 
fied nitroglycerine. Just before run- 
ning the charge, the well is bailed as 
dry as possible, and arrangements are 
made for detonation to occur before 
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When Youur, Couplings 
k Cay 


bored and threaded on special machines FOR ACCURACY 
a complete range of sizes and types FOR ADAPTABILITY 


HARRISBURG 





HARRISBURG Seamless Steel Pipe Couplings . 

made to A.P.I. and A.I.S.I. specifications . . . are 
bored and threaded on special 
accuracy of form, height, angle, and lead. 


machines for 









CONTACT THESE DISTRIBUTORS—OR WRITE HARRISBURG 


HOUSTON | * Henry H. Paris, Distributor, Inc. . 

LOS ANGELES 54 + Republic Supply Company of California 
LOS ANGELES 58 * Howard Supply Company 

TULSA | « W. C. Norris, Manufacturer, Inc. 


HARRISBURG 


STEEL CORPORATION 






Custom-Kuilt Quality Products in Quantity 


QB vears IN PENNSYLVANIA'S CAPITAL 








Harrisburg 7, Pennsylvania 
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any considerable quantity of fluid has 
re-entered the bore. 

Loading procedures differ some- 
what from the usual practice, inas- 
much, as the charge of explosives is 
run in twin shells of small diameters 
(2 or 214-in.), placed alongside each 
other in the well bore, and extending 
from one foot below the top of the pay 
sand to one foot above its base. Where 
well bore diameters are not sufficient 
to permit running the two small shells, 
side by side, a single torpedo of larger 
diameter (4 to 414-in.) is used; being 
made up of two or more stub-shells, 
placed end to end in the bore, and 
separated by 1-in. spacers. The pur- 
pose in using twin shells, or shell sep- 
arations is to disrupt, or break the 
pattern of shot-energy pulsations. For 
some wells, the technique is extended 
further by filling well bore space 
around the shell or shells with coarse, 
dry sand, 


The filler is not permitted to extend 
above the top of the shell, although a 
shield or wadding of wetted burlap is 
used to protect the cap and primer 
where it is necessary to remove casing 
before shooting. Shot concentration 
per foot of sand is generally equiva- 
lent to 2 to 4 quarts of liquid nitro- 
glycerine. No stemming is used over 
these charges, and clean-out is usually 
shortened, because much of the resi- 
due is blown from the bore. 


Use of Acid 


In formations high in calcium 
(lime) content, well bore enlargement 
and restricted fissuring are often ac- 
complished with hydrochloric acid so- 
lutions (15 to 20 per cent strength), 
or by a combination of acids and wet- 
ting agents, instead of by heaters or 
explosives. Some of the benefits of 
both mediums are derived. Regular 
acidizing service equipment, while 
preferable, is seldom necessary for 
this type of work, as the usual pro- 
cedure is to run a packer on 2-in. 
tubing to the top of the pay sand, and 
to inject the acid down the tubing at 
low pressures, using oil pressure to 
force the agent into the formation. On 
certain wells, a priming charge is 
used, being a 20 per cent solution of 
inhibited hydrochloric acid that is 
poured into the well, allowed to re- 
main against the sand-face for six 
to eight hours. It is then bailed out 
before tubing and packer are inserted 
for the regular job. Acid is seldom 
permitted to remain in the well for 
more than three hours after the pump 
is disconnected. During the cooling 
off, or standing period, well bore tests 
are made on the solution to determine 
its rate of reaction, after which, tub- 
ing and packer are removed, and the 


spent solution is bailed from the well. 
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Ye WHELAND TABLE TOP ROTARY 


Model A-17—17 1/2” Through Table - Model A-20—20'/2” Through Table 


NEW FEATURE 


A recent modification on the 
New Wheland Table Top 
Rotary now provides eight 
sturdy built-in holds, one on 
each corner, to make this one 
of the world’s easiest rotaries 
fo pick up and move. 


4; 


CUTS RIGGING UP TIME 


BASE: Fabricated steel plate with cast 
steel center. Derrick floor easily fitted 
to box shape. Pipe can be stacked on 
top surface. Safe! Steel guard raised 
134” above revolving table. 


TABLE: Steel casting rotates on preci- 
sion ball bearings in hardened and 
ground races that take both radial and 
thrust loads. 


BRONZE TABLE BUSHING: Alemite 
lubricated. Prevents scoring of table. 


GEAR AND PINION: Gleason spiral 
gear and pinion, standard equipment. 
Gears are shock resistant and perfectly 
lubricated to run smoothly, quietly. 


PINION SHAFT ASSEMBLY: Remov- 
able as a unit for easy maintenance. 
Shaft is forged steel, precision ma- 
chined, mounted on Timken bearings. 
Pinion locked at factory in perfect 
alignment with main gear for long 
trouble-free operation. 


FULL MECHANICAL 


INBOARD AND OUTBOARD PINION 
SHAFT SEALS: In addition to new, im- 
proved mechanical seal, a positive type 
rubbing seal excludes all grit, sand, 
etc., from outboard bearing. 


SUPERIOR LUBRICATION: Proper 
grade lubricant for each part assured 
by three separate, securely sealed oil 
compartments. Fill and check from top. 
Three separate oil pipes with bell re- 
ducers make it easy to add oil, separate 
automobile type dip sticks for checking 
oil level. 


LOCKING DEVICE: Locking device is 
simple, positive. Engages ring gear, 
eliminates shock from pinion, shaft and 
bearing. Lock handle on top of table, 
convenient to driller. 


SPLIT MASTER BUSHING: Cast steel. 
Takes A.P.I. Standard drive bushings. 
Master bushing alone or both master and 
drive bushings can be locked to table. 


DETAILS ON REQUEST 


<a) > 
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HELAND 


THE WHELAND COMPANY, CHATTANOOGA, TENN., U. S. A. 
ROTARY DRILLING MACHINERY 


DRAWWORKS e® SLUSH PUMPS 
ROTARIES © CROWN BLOCKS 
TRAVELING BLOCKS © SWIVELS 
DOMESTIC DISTRIBUTORS & THEIR HEADQUARTERS: Jones & Loughlin Supply Co., Tulsa, Oklahoma ® Houston Oil Field Material Co., inc., Houston, Texas 


Wersor Supply Co., Tulsa, Okichoma © tucey Products Corporation, Tulsa, Oklahoma © Superior fron Works & Supply Co., Inc., Shreveport, Lovisiana 
FAPORT DISTRIBUTOR: Lucey Export Corporation, 233 Broadway, New York 7, New York —Broad Street House, London E. C. 2, England 











WORLDS BEST METHOD 
OR PIPING 









































The Victaulic name stands for 
pioneering and world leadership in 
quick, dependable piping 
construction. Victaulic offers a 
complete method of piping that just 
can’t be beat! From one end of the line 
to the other... for almost every kind 
of piping job... you'll find that 
Victaulic’s the EASIEST WAY TO MAKE 
ENDS MEET! 


Victaulic is not just a quick way to hook up 
pipe line sections... it’s a COMPLETE ¢ 
METHOD with a versatile line of Couplings, 
Full-Flow Elbows, Tees, and other Fittings. 
Victaulic offers wide adaptability and 
makes joining those pipe ends quick, easy, 
and economical. A simple two-bolt 
coupling brings pipe ends together in a jiffy; 
a speed or T-wrench is the only tool 
required. AND the Victaulic Method assures 
positive-locked, leak-proof joints even 

under extreme pressure, vacuum, or strain 
conditions. 


—" 
VICTAULIC 


Preparing pipe ends is a cinch with the “Vic” 
Method .. .““Vic-Groover” grooves ’em 
automatically, twice as fast as a conventional 
pipe threader! 


On your next piping job — new construction, 
repairs, or alterations — try the Victaulic 
Method and you'll save time, work, 

and money! 


Make that next piping job ALL VICTAULIC! 
Write today for Victaulic Catalog and 
Engineering Manual No. 44-8G. 


NOTE VIC’S NEW 
COMBINED MAIN OFFICE AND 
PLANT ADDRESS BELOW— 









Sizes—3/4" 
through 60” 





VICTAULIC COMPANY OF AMERICA 
1100 Morris Avenue, Union, N. J. 
Mailing Address: Box 509, Elizabeth, N. J. 
Phone: Elizabeth 2- 3640 
Victaulic Inc., 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 406 Hopewell Ave., Toronto10 
For Export outside U.S. & Canada: PIPECO Couplings & Fittings, 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N.Y. 


The easiest way to make ends meet 


VIGTAULIG 


PIPE COUPLINCS AND FITTINGS 








27TH VICTAULIC YEAR 
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Copyright 1951, by Victaulie Co. of America 
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Where a satisfactory increase in 
production fails to occur within a 
week or 10 days, the acid treatment is 
repeated, generally with a combina- 
tion of two or more acids in addition 
to a suitable wetting agent. A thor- 
ough clean-out, including several well 
bore-washings with oil, is essential. 
following an acid treatment, because 
chemical reactions to certain elements 
of the formation often create sludges 
and water-soluble salts that adhere 
stubbornly to the sand-face and plug 
the pores. 

In common with special applica- 
tions of heat and explosives, pre- 
viously described, restricted sand-bore 
fissuring with acid is an emergency 
measure to be practiced only in new 
wells located within the immediate 
vicinity of abandoned wells. Such 
emergencies occur frequently, how- 
ever, because abandoned wells have 
increased steadily since 1860 until 
the present general ratio in many 
areas is seven abandonments, exclud- 
ing so-called ‘dusters’, to one active 
producer. It is therefore quite obvious 
why only a very few pressure-patterns 
can be spaced and drilled without 
some new well being located close to 
an abandoned well. 

Irregular spacing of wells to avoid 
old wells is practical only to a limited 
degree, and does not eliminate the 
menace of channels in the reservoir. 
Measures designed to prevent channel 
contacts between new wells and old 
wells should provide a more workable 
pressure build-up; allow surface-spac- 
ing of any desired pattern; and ob- 
tain more uniform movement of both 
fluid and repressuring agent through 
the oil reservoir. By-passing tenden- 
cies should be reduced, and conse- 
quently, more oil should be produced. 


and less oil should be left in the sand. 
kkk 





Syria Wants Oil Search 


The Syrian Minister to the 
United States has advised pri- 
vate U.S. Oil companies through 
the U. S. Department of State 
that their interest in the oil ex- 
ploration in Syria will be wel- 
comed. The Syrian Minister 
stated that the present conces- 
sionaire, the Syrian Petroleum 
Company (subsidiary of the Iraq 
Petroleum Company) is aban- 
doning its work as of August 15 
after which date the most favor- 
able area in Syria would be 
available for competitive bid- 
ding. 

Successful gas wells have been 
drilled near the Iraq border and 
this section, bordering the rich 
oil lands of Iraq, is geologically 
a part of the Persian Gulf basin. 
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Watch-like precision... 


plus years of durability 


That’s the winning combination that has earned the oil field’s pref- 
erence for Hyatt Roller Bearings. 


Drilling and pumping equipment with Hyatt Roller Bearings 
built in, is responsible for continuous day-after-day operation with 
no down time due to bearing failure. 


Throughout the field, machines produced by leading manufac- 
turers are Hyatt-equipped and have been for many years. The depend- 
able performance of Hyatts is in no small way due to the precision 
and the year-after-year durability built into them. Hyatt Bearings 
Division, General Motors Corporation, Harrison, New Jersey. 
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Casing String Design Principles and Practices’ 


PART 2—CONCLUSION 


Design Practice of California 
Operators 


A canvass of representative Cali- 
fornia operators indicates that casing 
string design is given careful consid- 
eration in the interest of safety and 
economy. Design practice conforms 
generally to the principles outlined in 
this paper, except as regards the use 
of buoyancy in design. When buoy- 
ancy is considered the conventional 
assumption is made that buoyancy 
acts over the entire length of the 
string. 

All operators canvassed base their 
design loading for collapse on actual 
mud weight or formation pressure, 
and all make corrections for biaxial 
stress. Preference for collapse safety 
factors is about evenly divided be- 
tween 1.25 and 1.125, the maximum 
used being 1.33. A few will go below 
1.12 at the bottom of the string. 

About half of the operators con- 
sider the effect of buoyancy on tensile 
loads and these use a minimum safety 
factor on joint pullout strength of 
from 1.8 to 2.0. The other half do not 
calculate the effect of buoyancy and 
use lower safety factors of from 1.63 
to L.8. A minimum allowable safety 
factor of 1.5 on yield strength of the 
pipe body is used quite generally. 

Most operators use a safety factor 
of about 1.50 for bursting, but prac- 
tice varies from 1.10 to 1.75. This 
large variation is due partly to differ- 
ences in loading assumption. Also, 
bursting pressures are seldom critical 
in design and generally have not been 
given much study. 

Practically all operators consider 
wall thickness an important criterion 
and do not necessarily run the mini- 
mum casing weights indicated by the 
nominal safety factors. For instance, 
many will not run 7 in. casing lighter 
than 26 |b per foot in combination 
strings. 


}Presented at the spring meeting of the Pa- 
cifie Coast District, Division of Pruduction, 
American Petroleum Institute, Biltmore Hotel, 
Los Angeles, California, May 10 and 11, 1961. 

*General Petroleum Corporation. 
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Design Procedure 


The first step in design is to choose 
the safety factors, the loading condi- 
tions, and any limitation desired such 
as minimum wall thickness, minimum 
length of sections, maximum number 
of sections, etc. Throughout the de- 
sign, conformance with all these fac- 
tors must be maintained. 

The next step in all design proced- 
ures must be the choice of pipe to 
meet the collapse loading at the bot- 
tom of the hole. It is essential to start 
at the bottom because the design for 
tension and corrections for biaxial 
stress are affected by the weight be- 
low each section considered. The pipe 
chosen for the bottom is continued 
upward until the collapse loading has 
decreased sufficiently to allow use of 
a lighter weight and/or lower grade. 
At this and subsequent changes, cor- 
rections must be made for the effect 
of biaxial loading. 

Proceeding upward, the process of 
changing to a weaker pipe as permit- 
ted by the collapse loading is contin- 
ued until tension or bursting becomes 
the limiting condition. Increasingly 
strong pipe, with allowable strengths 
sufficient to meet both tension and 
bursting loadings, are chosen for the 
top sections. Here, many combina- 
tions of weights, grades and joints 
are possible, but greatest economy 
usually results from choosing high 
strength joints on light weights and 
low grades. 


Design Methods 


It is desirable that the method of 
design be as simple as possible. It 
should not restrict the choice of safety 
factors, however, loading conditions, 
kinds of pipe and joints, or other de- 
sign assumptions. Direct step-by-step 
mathematical methods, although not 
basically difficult to understand and 
apply, are time consuming and in- 
volve a great deal of cut-and-try com- 
putation. This is especially true if an 
attempt is made to compare various 
possible combinations of pipe in the 
string. A complicated or tedious pro- 
cedure discourages search for the best 
design, and encourages the use of 








THE PETROLEUM ENGINEER, July, 1951 


over-simplified assumptions. 

A graphical method developed by 
W. C. Main and published in the in- 
formation booklet of a pipe manu- 
facturer®® appears to be the best cas- 
ing string design method available at 
present. It has these advantages: 

1. Any desired mud weights, safety 
factors, and design assumptions can 
be used, and trials of various combi- 
nations of weights, grades, and joints 
can be made easily. 

2. Even a rather complicated 
string can be designed in 15 minutes. 

3. For each size of casing, all the 
necessary strength data can be on the 
design chart. 

4. The finished design can be 
checked readily. 

5. Relatively inexperienced per- 
sonnel can learn to use the method 
quickly. 

This method is illustrated by Fig. 
9 for 7 in. OD casing. A separate chart 
is needed for each casing size. 

This design chart provides: 

1. A means of determining graph- 
ically the collapse loading in terms of 
mud weight and collapse safety fac- 
tor. (Left hand section of chart.) 

2. A graphical representation of 
the variation of casing collapse re- 
sistance with longitudinal tension 
load. (The right hand section of the 
chart.) The curves on this section are 
derived from the curve shown in Fig. 
2 (Effect of biaxial stress) . 

3. Plotted points on the collapse 
strength curves showing allowable 
tension loads for various joints. 

4. A means of constructing a ten- 
sion load vs. depth curve of the type 
shown in Fig. 5. (Tension Analysis) . 
The choice of casing for the string is 
made when this curve is plotted. 

More detailed comments on the de- 
sign chart and an example of design 
(Fig. 11) are in the appendix. 

This chart can be simplified to al- 
most any extent desired, although 
simplification sacrifices flexibility. lf 
only one collapse safety factor is to 
be used, this factor can be incorpo- 
rated in the mud weight scale and 
mud weight can be used directly. If 
only one safety factor and one mud 
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FIG. 10. 
DESIGN CHART 
7° 0.D. CASING 
DEPTH OF STRING IN FEET 
2 o ° 
8 3 3 ) 3 ° ° ) 9 9 
3 ¢ ” 3 2 4 3 ° = SS 
" 23N-80 
LTC HS, 
a ; 
om™ % * 1000 
_° Nee 
0 “0 W 
-H— an 4 2000 
> - a 1 
=. N° 
rw] 23°55 STC t 
| 
$ \ 3000 
23u-55 LTC 
t 
i 
-—+——1 4000 
a | 
5000 
23N-80 LTC ' x 
i 
t i oo z 
| as. 
CONDITIONS a a 
a ' = 
COLLAPSE S. F.— 1125 _ aa i ao 
TENSIONS. F— 2.0 i 7000 & 
MUD WEIGHT — 80 LB. PER CU. FT. | | 
BUOYANCY CONSIDERED IN DESIGN 26N-80 LTC T4 
BURSTING STRENGTH NOT CONSIDERED | 
500 FT MINIMUM CASING SECTIONS t 8000 
NO 20 LB. USED IN COMBINATION STRINGS a> 
ALL JOINTS LTC EXCEPT 20, 23 LB J-55 
NO CROSSOVER JOINTS TO BE NECESSARY 
9000 
— ¢ 
EXAMPLE 10750' STRING 9000 
TOP 1000' 23N°8O LTC HS 0-1000' 
NEXT  1200' 23N-80 LTC 1000'-2200' 
NEXT 1900' 23J°55 LTC 2200-4100" 
NEXT 2200 23N-8O0 LTC 4100'-6300 —!1000 
NEXT 2000 26N-80 LTC 6300'-8300° - 
NEXT 1900' 29N-80 LTC 8300°-10200' 
NEXT §50' 32N-80 LTC 10200°10750' 
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To the casual observer two sheep may look alike. But, to the judges ea 
... learned and experienced in the characteristics of sheep .. . there oe 
is a vast difference. : 


Steel tanks, oil and gas separators, and emulsion treaters are not 
awarded blue ribbons like sheep, but vast differences exist. 


That Maloney-Crawford is a champion is not only a heritage, passed 
down through the years, but a fact brought about by the constant 
awareness of better designing, better materials, and better skill. 


Since the day when Maloney-Crawford introduced the first bolted 
steel tank, there has been exhaustive research and effort to seek out 
every means of providing better products to the oil industry. 


So, when you buy or specify steel tanks, oil and gas separators, or 


emulsion treaters ... insist on a “champion”... insist on Maloney- 
Crawford. 



































Tulsa, Oklahoma 


ant. 
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weight are to be used, the entire left 
portion of the chart becomes a single 
vertical line graduated in depths, and 
the construction of the tension load 
vs. depth curve is simplified. 

With all conditions fixed, the chart 
will become identical to the type de- 
scribed by Cooley*» * and illustrated 
by Figure 10. It is very simple to ap- 
ply, but almost no variations can be 
made from the assumptions on which 
the chart is based. 


Conclusion 
lt is probable that less effort has 
been spent on design of individual 
casing strings than on other struc- 





tures of comparable cost and impor- 
tance. It cannot be said that this re- 
sults in unsafe casing strings since 
with present i there are few 


failures; so additional effort spent on 
design can only pay off by reducing 
cost without increasing the frequency 
of failures. To accomplish this it will 
be necessary to apply design princi- 
ples and practices which recognize as 
fully as possible the true loading and 
service conditions. Present knowledge 
allows much to be done in this direc- 
tion, but there is continuing need for 
analysis and tests leading toward a 
still more complete understanding of 
the problems of casing string design. 











Ask your | 
Security Field 
Representative 


about this new CORING BITS - 


ROCK BITS + REAMERS 


Positive 


DRILL STRING 


Stabilization 


WITH THE SECURITY 
REAMER—STABILIZER 


e Increase Drilling Weights 
e Eliminate Drill Pipe Whip 
e Make Full Gage Hole 
e Eliminate Bit Wobble 


The field-proven performance of the new 
Security Reamer —Stabilizer assures clean, 
full gage hole, as well as unexcelled drill 
string stabilization. Three barrel-shaped 
cutters, acting as large roller bearings, 
allow additional weight to be added to the 
drill string without the undesirable effects 
of drill stem whip or rock bit gyration. 


LOOK AT THESE NEW FEATURES 


More than 2 times stronger. 

Heavy ribs between cutters give maximum 
strength in torque and bending. 
Barrel-shaped cutters provide proper 
bearing surfaces for efficient stabilization. 
Open pockets and directed return circulation 
keep cutters clean. 

Cutters retained in body by exclusive 
locking device. 


HOLE OPENERS 


SECURALOY + CASING SCRAPER 


Reamer — 
Stabilizer 








ONE OF THE DRESSER INBU 
SECURITY ENGINEERING CO., INC. 


Main Office and Plant: Whittier, California 
Branches in all major producing areas. 
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Export Office: Chanin Building, New York City. 






To obtain more information on products advertised see page E-33 
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APPENDIX 
Construction of Design Chart 


\ more complete explanation of 
construction of the design charts 
shown in Figs. 9 and 11 is available 
in the informational booklet of a pipe 
manufacturer.®*° Fig. 9 is essentially 
the same chart as shown therein with 
modifications as follows: 

|. The curves of collapse strength 
vs. tension load have been extended 
into the region of compression. 

2. The steep right hand sections of 
these curves are corrected for 1.125 
collapse safety instead of 1.25. 

3. One type of high strength joint 
has been added. 

1. API bursting yield strengths 
have been tabulated at the lower right 
hand corner of the chart. 

5. The line used for origin of slope 
points is separate from the left hand 
graph, and is marked with S at its top. 


Example of Design 

The following example (See Fig. 
||) will illustrate the use of this de- 
sign chart and can serve as general 
instructions since all designs will fol- 
low the same procedure. 
Conditions: 
Size—7 in. OD, depth—13,500 ft 
Collapse loading—Equivalent to 75 
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COMMENTS 
By VICTOR S. CLAY 


Mechanical Engineer, Shell Oil 
Company, Ventura, California 


“The author is to be compli- 
mented on his analysis of the 
problems encountered in design- 
ing casing. The approach used is 
good. All the conditions encoun- 
tered during the life of a string 
of casing are considered and the 
possibilities of failure are care- 
fully examined, yet the method 
of design suggested is suf- 
ficiently simple to use as to be 
practical. 


“Considering the report, one 
finds the force of buoyancy in- 
cluded in collapse strength an- 
alyses. This is new, but proper. 
Unless the buoyant force is 
recognized in casing design, un- 
necessarily strong casing is put 
at the bottom of the casing string 
where additional collapse 
strength is least needed. 


‘The design chart recom- 
mended in the report, Fig. 9, is 
conservative in collapse design 
in that the additional buoyant 
force caused by the extra weight 
of the fluid cement is not taken 
into consideration. 


‘Regarding the design of cas- 
ing in tension, the overpull 
method seems more logical than 
a design based only on a stand- 
ard safety factor and either the 
yield strength of the pipe or the 
joint. To illustrate: A 1.5 safety 
factor based on the minimum 
yield of 7”, N-80, 26-pound, 
T. & C. allows 153,000 pounds 
overpull, while the same safety 
factor on 7”, N-80, 32-pound 
E. L. allows 246,000 pounds 
overpull. In view of this, a design 
based on overpull, with con- 
sideration being given to the 
well condition, clearances and 
depth, appears to be preferred."’ 














lb per cubic foot mud (10 lb per gal- 
lon) 

Bursting loading—4500 psi to 2000 
ft decreased by external pressure of 
72 lb per cubic foot mud (.5 lb per 
foot) from 2000 ft to bottom. 

Safety Factors: 

Tension— 2.00 on API joint 
strength 1.5 on minimum yield of pipe 
wall 

Collapse — 1.125 on API collapse 
strength except may approach 1.0 at 
bottom. 

Bursting — 1.50 on API internal 
yield pressure. 

1. Draw vertical “Program Line” 


(1) at (75 X 1.125) = 84.5 on mud 





THE PETROLEUM ENGINEER, July, 1951 


weight X safety factor in collapse 
scale. This line becomes the depih 
scale for design. 

2. Locate air weight slope point 5, 
by drawing a horizontal line (2) from 
the 10,000-ft depth point on the pro- 
gram line to the slope point line. 

3. Locate buoyancy slope point 
Sp as follows: From intersection of 
curved buoyancy line and actual mud 
weight (A) move parallel to slanting 
depth lines (3) until program line is 
reached. Then move horizontally (3) 
to slope point line at Sp. 

4. Draw horizontal line (4) from 
13,500 ft (total depth) on program 
line to zero tension load (Point C). 
This indicates that 32 lb N-80 prob- 
ably will be satisfactory at the bottom 
of the string. 

5. Determine compression in pipe 
at bottom as follows: From C draw a 
line (5) paralleling S,-32 to Point D 
at top of chart. Then from D draw 
line (5) paralleling S,4-32 to E on 
Line 4. CE represents the buoyant 
force on the bottom of the 32 lb pipe. 
and E is the point from which the de- 
sign load line starts. This point may 
be calculated as follows, in which case 
the “buoyancy line” is not needed. 





—— 
Area of 32 lb pipe = 34 
= 9.4 sq in. 
Pressure at 13,500 ft = 
13,500(75) (.433) ‘“ , 
: ae ( 
62.4 7020 psi 


Compression load = 9.4(7020) = 
66,000 Ib = CE 

(Note that the nominal pipe weight 
is used to compute pipe area, which 
results effectively in unit tensile 
stresses being calculated 1.8 per cent 
low, which is considered negligible. ) 

6. Check actual collapse safety fac- 
tor at bottom as follows: 

Actual pressure at 13,500 ft = 
7020 psi. 

Collapse strength of 32 lb N-80 cor- 
rected for compression of 66,000 Ib 
is 7700 psi. 

See Line 6. 


Cie & 8.x 


7020 
= 1.09, and is satisfactory. 

7. Draw a line (7) through E par- 
alleling S,-32 and passing through 
the 29 lb N-80 line a short distance. 
Starting near this crossing (10,600 
ft depth) 29 Ib N-80 can be used. 
32-29 


Since there will be a —— 
c will b 34 


OO . 
- == .00 Sq 





inch area change with the lighter 
weight above, the tension load will 
increase at that point by .88 < mud 
pressure at 10,700 ft, and .88 5500 
= approximately 5000 lb. Locate 
Point F on the 29 lb N-80 line at 5000 
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BETHLEHE) 


STEEL 


SUCKER ROD BOOKLET 


| This 12-page, illustrated booklet gives 
; complete information about Bethlehem 
Sucker Rods, Pony Rods, Couplings, 
and related products. A copy will gladly 
| be sent to you on request. 





These four Bethlehem Sucker Rods cover 
such a wide range of pumping conditions 
—from medium pumping-duty in mild 
wells to heavy pumping-duty in difficult 
wells—that you can count on them to 
meet your needs. 

Bethlehem Sucker Rods are good, eco- 
nomical rods because they are well made, 
and are designed to keep strings in the 


serurenem < Guchee Kile 
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hole for long periods of time. They reach 
you in good condition because they come 
in a time-saving unit package which holds 
the rods firmly and facilitates handling. 

For full information about Bethlehem 
Sucker Rods, check with the nearest Beth- 
lehem sales office or sucker-rod distribu- 
tor. Or drop a line to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


To obtain more information on products advertised see page E-33 B-5 1 


i 








DO THE COMPLETE JOB 
with the 
machinery 
of your choice 


From crown block to barge bottom, 
Levingston is prepared to accept the en- 
tire responsibility of constructing and 
rigging-up your submersible drill barges 
on a turn-key basis. You select the tools 
or equipment, and Levingston’s expe- 
rienced organization will install them 
for safe and efficient operation on 
marine locations. 


Orange, Texas 
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at K. 


lb tension load to the right of the line 
(7) just drawn upward from E. 

8. From F draw a line paralleling 
S,-29 and proceed as in Step 7, estab- 
lishing Point G above which 26 lb 
N-80 can be used. 

9. From G proceed similarly, es- 
tablishing Point H above which 23 
lb N-80 can be used. 

10. From H draw a line (10) up- 
ward, paralleling S,-23. 

11. At this time the factors of 
bursting and tension must be consid- 
ered. From tabulation at the lower 
right, API bursting yield strength of 
23 lb N-80 is 6340 psi, and allowable 
working pressure with 1.5 S. F. is 


-_ = 4200 psi. From the bursting 


load assumption, 4200 psi differential 
pressure will occur at 2600-ft depth. 

Draw horizontal line (11) from 
2600 ft depth on program line to in- 
tersect line (10) coming up from H. 
Above this point (J), 26 lb N-80 must 
be used to meet the bursting require- 
ment. From the allowable joint loads 
shown on the 23 lb N-80 line, it can 
be seen that both long and short reg- 
ular API joints have allowable loads 
less than the 240,000 Ib load at Point 
J but the high strength 23 lb N-80 
joint at 270,000 lb allowable load will 
be satisfactory. 

12. At J make tension correction 
for area change, which will be nega- 
tive since the higher weight is on top. 


88 X 2600 * 75 & .433 
62.4 
reduction in tension load. 
13. From the corrected Point J 


draw a line (13) upward paralleling 
S,-26 to intersect the top of the chart 


= 1200 lb, 





14. The tension load (at Point K) 
is 311,000 lb. The 26 lb N-80 LT&C 
high strength joint plotted has an al- 
lowable load of 312,000 lb and, there- 


_ fore, is satisfactory. 





15. Draw horizontal lines (15) 
from F, G, and H to program line. 
16. At the points of intersection 





It happens that in this string the 
overpull necessary to stress the three 
top sections to their minimum ulti. 
mate joint strength is very nearly the 
same in spite of the 2.26 and 2.38 
minimum safety factors in the lower 
two of these sections. 

Landing Practice. De Hetre’s 
equations for changes of load due to 
temperature and pressure changes in 
casing are as follows: 

1. Temperature change 

P = 58.2 WAT 

where 

P = Change in load at landing 
head (pounds) 

W = Nominal pipe weight 
(pounds per foot) 

AT= Average temperature 

change of free casing (de- 
grees F) 

A temperature drop results in an 
increased load, while a temperature 
rise results in a decreased load. 

2. Pressure change 


P = 0.0434 WAp 2. 


where 
P = Change in load at landing 
head (pounds) 
W = Nominal pipe weight 
(pounds per foot) 
Ap = Average net pressure 
change in free pipe (psi) 
D =Casing outside diameter 
(inches) 
t= Casing wall thickness 
(inches) 

When the net pressure change is an 
internal increase, the change of load 
at the landing head will be an in- 
crease. When the net pressure change 
is an internal decrease, the change of 
load at the landing head will be a de- 
crease. 

Bursting Pressures. The follow- 
ing approximate formula can be used 
to calculate the maximum surface 
pressure in a well full of dry gas at a 
known or assumed bottom hole pres- 
sure. 

















L, M,N, P of lines 15 and 11 with the Where 
program line, read the depths of the i 
changeover points. 1 + .02D 
17. Record these depths in the cas- | where 
ing program column at the left of the Py = Pressure at surface, lb per 
chart, together with the length and sq ft 
specification of each section. P; = Bottom hole pressure, lb per 
The program, assuming Long sq in. 
Threaded and Coupled joints through- D = Depth, thousands of feet. 
out, is then as follows: k** 
Cin Safety factor J 
Interval Length Size Weight Grade Joint C ‘i B A 
~—0-2600 = 2600S Tin. 261b N-80 Highstrength ‘High 2.03 1.60 
2600-5800 3200 = 7in. 23 1b N-80 —_High strength 1.125 2:26 1.50 
5800-8200 2200 = 7in. 26lb N-80 Long T&C 1.125 2:88 High 
8200-10600 2600 «= in. 29 lb  N-80 Long T&C 1.125 High High 
10600-13500 2900 in. 32 lb —N-80 


Long T&C 1.09 High High 
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PIPE JOINTS TEST PRESSURE 
WEIGHT PER FOOT MALE END FEMALE END SUPPLEMENTARY # 
A) oo. | venom | ueser | twrean | maxe- | 0.0. | venom | user | recess | recess 
SIZE DRIFT Taperneo | LencTn | uP TAPERED | DIAMETER| DEPTH ys 
.0. JOIAMETER LENGTH Loss LENGTH 
0.0. | semrma | pram | SrseF 5 te ToL. TOL. TOL. TOL. | CT, ALL J-55 n-80 
ene ane £ S82 | namnem | arveox. oe | came | SER | Oe ee | ae 
9 t 4 Oy Lous Reus ly Ww Leun eun Q 4 
inches Pounds Inches inches Inches Pounds per Square inch 
4 
2 3/8 4.70 4.43 5.55 - 2190 1.995 1.901 2.59% 3.380 2 172 1.770 2.911 3 3 sis 1 r716 2.656 14 3000 7000 10200 
2 +8 6.50 6.16 6.27 2217 2.441 2.387 3.09% 3.567 24/2 1.957 3.098 3 17732 Zosie | tt rt6 3. 156 1/6 3000 6600 9700 












































FIG. 2. 























Development of the Spangseal Tubing Joint’ 


Tue development of a tubing joint 
with improved leak resistance was 
undertaken several years ago in re- 


+Presented at the midyear Standardization 
Conference of the Division of Production of 


the American Petroleum Institute, Denver, Col- 
orado, May 28-June 1. 

*Director of research, The National Supply 
Company, Spang-Chalfant Division, Ambridge, 
Pennsylvania. 
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J. L. HOLMQUIST* 


sponse to reports that leakage was fre- 
quently encountered with the API tub- 
ing joint. The reports indicated that 
the production of a more leak resist- 
ant tubing joint that could be manu- 
factured at a moderate increase in cost 
would meet a definite need. The 
Spangseal joint represents an attempt 
to meet this need. 


<— FIG. 1. 


The first design investigated as a 
possible improvement over the API 
joint was an integral joint provided 
with close fitting Acme type threads. 
Some joints of this kind were made 
for testing purposes, particularly leak- 
age tests. Two thread pitches were in- 
vestigated, 6 and 8 threads per inch. 
Fig. 1 shows a specimen of each. The 





FIG. 2A. t 
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MAXIMUM CASING ADAPTABILITY 


Wide-range installation adaptability is only one 
of the features in the Baash-Ross Hinged Casing 
Spider, for it is equally adaptable to handling a 
complete range of pipe sizes 185g” O.D. and smaller. 


The Spider is made in four basic sizes... 185%”, 
16”, 1334” and 1034”... and each basic size will 
not only handle the diameter of casing corre- 
sponding to its size designation, but can be 
readily adapted to handle any smaller size of 
casing by simply inserting removable Spider 
Bushings. 


These Spider Bushings are split and are retained 
solidly in place whether the Spider is open or 
closed. And regardless of the basic size, each Cas- 
ing Spider can be bushed down, if desired, to the 
bore and taper of a standard rotary master bushing, 
thus permitting the use of standard rotary slips 
for handling small casing as well as any other pipe 
sizes that can be supported in regular rotary slips. 


A Unwersal Casing Spider that meets 
every Casing Handling Requirement! 


The BAASH-ROSS 
HINGED CASING SPIDER 


HERE HAS long been a need for a lightweight heavy- 
duty casing spider universally adaptable to practically 
any pipe-handling requirement. And here it is—The Baash-Ross 
Hinged Casing Spider. Though light in weight, it will safely support 
the longest and heaviest casing strings. And note its wide-range 


adaptability ... 


® You can place it directly on top of 
any type or size rotary table for sup- 
porting casing strings too large to be 
run through standard rotary master 
bushings. No need to remove 
the rotary table, no wasted time 
disconnecting the table drive 
and then reinstalling and re- 
aligning the table hook-up. 


@ Or, if preferred, you can use the 
Hinged Casing Spider on a platform 
that replaces the rotary machine. 


@ Or on workover, salvage and other 
operations where no table is installed, 
the Hinged Spider can be supported 
directly on cribbing, thus providing a 
quick and convenient method of han- 
dling casing and other pipe. 


Get full details on this new Baash-Ross Hinged Cas- 
ing Spider from your nearest Baash-Ross repre- 
sentative—or write direct for additional data. 
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FIG. 3. Box upset, 2%-in. tubing. 


leakage tests were considered un- 
promising, however, so this line of de- 
velopment was dropped. The solution 
of the leakage problem by the use of 
special thread profiles had not been 
viewed with any great optimism any- 
how, so attention was turned to other 
means. 

A casing joint containing a pressure 
sealing element independent of the 
threads had been thoroughly tested 
over a period of years and was known 
to be highly leak resistant. The pres- 
sure sealing element consisted of 
smoothly machined, substantially con- 
ical, metal surfaces that are brought 
into contact under definite radial 
pressure when the joint is made-up. 
The original development work on this 
joint had demonstrated that the best 
location for the sealing surfaces was 
at the small end of the pin thread and 
the corresponding location in the box 
member. It was decided to investiga‘e 
a tubing joint of the integral type pro- 
vided with such sealing surfaces, 

\s stated in the opening remarks 
the problem undertaken was twofold: 
|) to make a more leak resistant joint 
and 2) to make it at a moderate cost. 

\ccordingly, in the design considera- 
tions the manufacturing procedures 
were studied simultaneously. The joint 
design arrived at on the basis of the 
above considerations is shown in Fig. 
2. It is the integral type. The threads 
are identical with API in form, pitch. 
pitch diameter, and taper. A conical 
sealing surface is positioned at the 
small end of the pin thread and the 
corresponding location in the box 
member. Fig. 2A shows an actual joint 
in longitudinal section. 

[t actually turned out that the de- 
velopment of the manufacturing pro- 
cedures required the greater part of 
the development work. A full account 
would be outside the scope of this dis- 
cussion; however, two points will be 
mentioned in illustration. 

One of these is the upsetting of the 
ends of the tubing. Upsetting is a hot 
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FIG. 4. Chaser and seal tool, finish 
position on pipe end. 


forging operation in which the ends of 
the pipe are heated to a forging tem- 
perature prior to insertion in the up- 
setting machine. In order to keep the 
cost down, it was desired to go through 
the operations of heating the pipe ends 
and passing them through the upset- 
ting machine only once. In the shop 
vernacular the upsets are made in one 
heat. 

To make the pin end upset in one 
heat presented no difficulties. The API 
tubing upset can be and at times has 
been used. However, an upset slightly 
longer than the API upset is pre- 
ferred; mostly for the sake of appear- 
ance. 

The box end upset is a more difficult 
operation, It was desired to make the 
outside diameter large enough so that 
the tubing could be handled by eleva- 
tors seating on an 18 deg taper shoul- 
der between the upset OD and the pipe 
OD, thus eliminating the use of lifting 
plugs. To accommodate the combined 
length of threads and seal a fairly long 
upset is required. The resulting upset 
shown in Fig. 3, represents, in our 
judgment, about the maximum that 
can be produced in a one heat opera- 
tion. 

The other illustrative point is the 
machining of the pin and seal. For 
economy it was desired to combine 
the machining of the seal with the 
threading operation. The procedure 
adopted consisted of providing seal 
cutting tools in the die containing the 
thread chasers. The arrangement is 
shown diagrammatically in Fig. 4. 
One of the die blocks with the chaser 
and seal cutting tool clamped in posi- 
tion is shown in Fig. 5. The chaser 


cuts a thread the full distance from the 
end of the pipe to the last scratch but 
the seal cutting tool following behind 
it cuts off, on what becomes the seal 
surface, the threads initially formed 
there by the chaser. 
In reducing the above plan to prac- 
tice, difficulty was encountered in ob- 
taining a finish on the seal smooth 





FIG. 5. 
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The right jar 
for the job at hand 











Jarring Jerry 


THE JOHNSTON-SUTLIFF HYDRAULIC JAR 


A Jar that hits anu desired w, at 
any time, to meet Ndition— 


without pulling 


Write For Descriptive Literature! 





M. 0. JOHNSTON OIL FIELD SERVICE CORPORATION 
3035 Andrita Street — Los Angeles 65, California 
“Servicing California and Rocky Mountains” 


M. 0. JOHNSTON OIL FIELD EXPORT CORPORATION 
3035 Andrita Street — Los Angeles 65, California 
“Exclusive Export Sales’’ 
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PROVEDIn 
well after well 


M LOW COST 






M UNIFORMITY 


1, Stratae Crete 


TRADE MARK 


aggregate is preferred 
to lighten cement slurries 


Cement slurries made with Strata-Crete 
give these four valuable benefits — at low 
cost. 

e The cement slurry is substantially lightened. 


e Higher columns of cement can be pumped 
with lower pressures. 


e Excellent bridging effectiveness is provided. 
e Perforation is facilitated. 

Strata-Crete is used with high early, slow 
set, or standard oil well cement. Available 


through leading oil well cementing con- 
cerns. 


2. StrataeSeal 


TRADE MARK 


combats lost circulation 
of drilling mud 


Strata-Seal has proved to be one of the most 
highly effective, practical developments to 
combat lost circulation and returns. 

So effective is Strata-Seal’s bridging ac- 
tion, that even in a number of extreme 
cases, it has restored circulation and saved 
abandonment of wells. 


Check these advantages 


Protects your investment. 
Eliminates or reduces rig down time. 
Savings result from ability to screen. 


e No detrimental effect on viscosity, water 
content and gel strength. 


e Easily added to mud. 
e Does not interfere with coring operations. 


Available through leading mud service 
® companies. 


STRATA-CRETE SALES 


GREAT LAKES CORPORATION 
5845 Atlantic Ave., Long Beach 5, Calif. 
Sales Offices in Principal Oil Centers 








enough for sealing purposes. Initially 
the taper of the seal was made the 
same as the taper of the threads, which 
is 0.0625 in. per inch on diameter. 
The solution to this difficulty was 
found to be to make the taper of the 
seal slightly steeper than the taper of 
the thread. The taper used on the seal 
is 0.070 in. per inch on diameter. 
When the taper of the seal is steeper 
than the taper of the thread, the long 
trailing edge of the seal cutting tool 
takes a light cut off the surface left by 
the roughing section of the tool. It is 
this light cut that produces the smooth 
surface on the seal. 

When the manufacturing procedure 
had been developed to the point where 
joints of satisfactory quality for test 
purposes could be produced, a consid- 
erable number were made and sub- 
jected to leakage tests. Some 80 joints 
were tested with nitrogen gas at pres- 
sures up to a maximum of 6500 psi. 
The tests were so conducted that only 
the seal was resisting leakage and the 
threads were not contributing to leak- 
age resistance. The purpose of the 
tests was to determine whether the 
seals made according to the planned 
manufacturing procedure would be 
adequately leak resistant. No leakage 
occurred on any joint complying with 
the inspection standards. 

The make-up characteristics of the 
joint are similar to those of the API 
joint. It is designed for a nominal 
make-up of two turns beyond hand 
tight, which positions the last scratch 
on the pin at the face of the box. The 
thread lengths are proportioned to 
permit approximately two turns addi- 
tional make-up before interference oc- 
curs on the roots of the imperfect 
threads. 


The seal diameters are maintained 
so that hand-tight contact of the seal 
surfaces occurs from zero to one-half 
turn before hand-tight engagement of 
the threads. The purpose is to insure a 
leak tight joint even though the thread 
make-up is on the low side. 


When the threads are made-up two 
turns beyond hand-tight, the theoreti- 
cal seal interference is approximately 
0.020 in. A seal of the diameter used 
on the Spangseal joint will not deform 
elastically this amount and there is a 
permanent reduction in diameter of 
the pin seal when the joint is made-up. 
If necessary to break-out and make-up 
again, loss of interference can be com- 
pensated for by making-up further on 
subsequent makeups. If subjected to 
repeated make-ups and the last one is 
less than the previous one, however, 
the possibility exists that there will be 
no seal interference at all and the only 
leak resistance is that which is pro- 
vided by the threads. It is for this rea- 
son particularly that the Spangseal 
joint is not recommended for working 
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strings that are to be subsequently set 
as flow strings, Its intended use is as 
flow strings only. 


Trial Strings Made 


In consequence of its satisfactory 
performance on leakage tests at tie 
laboratory, several trial strings were 
made. The first two strings were run 
in the Gwinville, Mississippi, field. 
They were set to approximately 7800 


ft in gas condensate wells with a top, 


hole pressure of 2500 psi. Another trial 
string was set in the lowa, Louisiana, 
field to approximately 9900 ft. Top 
hole pressure in excess of 6000 psi has 
been observed on this well. These 
strings were run with elevators lifting 
on the box end 18 deg shoulder, as 
have all others run so far to the best 
of our knowledge. Lifting plugs are 
not required although the elevator 
used should be in good repair. The 
performance of the trial strings was 
observed for some time and all reports 
to date indicate that leakage resistance 
is entirely satisfactory. 

Although considerable footage of 
tubing equipped with the Spangseal 
joint has been shipped, more specific 
evaluation of the merits of the joint 
can be made when time and quantity 
bring to light every possible eee 
condition. wee 














| duty, water-cooled, gas- 
| 5,000 to 35,000 watts. >. cooled Diesel electric 
plants 2,500 watts. Water-cooled Diesels from 





ONAN GZ 


Electric Plants 








CK MODELS 
3,000 watts, A.C. 
5,000 watts, D.C; 


HEAVY-DUTY PORTABLE 
& STATIONARY MODELS 
Diesel, Gas, Gasoline-powered 


@ONAN oilfield electric plants 
provide dependable light and 
power for oil field sopeeiens, 
A paer range of A 

C. models. acd Mw 
rated for continuous, dependable service helps you 
choose the right plant for the job. Lightweight, 
air-cooled models from 400 to 5 000 watts; heavy- 
gasoline-driven plants from 


| 12,500 to 55,000 watts, powered by IH engines. 
Write for Literature 
D. W. ONAN & SON NC. 


7486 University Ave., Minneapolis 14, Minn. 
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nly 4 easy 
Steps to 
| change rame 


in the NEW SHAFFER HYDRAULIC CELLAR CONTROL GATES 
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| ing the doors 0 
Swing the doors open 
in the side of the Gate. You and pull out the ram assembly. 
don’t even have to remove the There is nothing to loosen, un- 
bolts—they remain in the doors lock or disengage. The complete 
where they can’t become lost. ram assembly slides sight out. 
Y 
A o> Lift the rams Slide the ram assembly 
" ¢ » from the Gate and simply re- back into the Gate, close and 
E place the ram blocks and rub- bolt the doors. Closing the , 
$s bers with others of the desired doors automatically aligns the fh 
d size—a quick, simple operation. ram assemblies within the Gate. Ly 
"i With the Shaffer Hydraulic Cellar Control Gate you can 
. make ram changes faster and simpler than in any other cellar control gate. 
aly And —equally important— you can make a complete ram change whether 
ht the pipe is in or out of the hole! 
oa And remember this—unusual speed and simplicity of 
i changing rams is only one of many vitally important advantages Shaffer 
es, engineers— pioneers in the development of high-pressure control equip- 
P ment—have incorporated into Shaffer Hydraulic Cellar Control Gates. 
Check over the additional features outlined at right, and then get the 
ce complete story on these advanced Gates before you buy amy cellar control 
ot Bate equipment. No other equipment provides so much protection —in 








So small a space— with so many far-reaching advancements! 








Note in this sectional view how two separate ram 
compartments are unitized into one compact body in 
the Shaffer Hydraulic Cellar Control Gate. Also note 
the steeply-sloped self-draining bottoms. of the ram 
compartments... the direct hydraulic drive...and 
the completely enclosed design with no exterior oper- 
ating parts to become jammed, damaged or corroded. 


CHECK OVER THESE 
UNIQUE FEATURES, 100! 


> UNUSUAL COMPACTNESS: Although two separate 


ram compartments are unitized into one body, 
the overall height of the Gate, including both 
compartments, is only 30” in sizes as large as 
133%” (12” Series 900). Smaller sizes are even 
more compact! 


> QUICK DRAINING BODY: Note in sectional view 


above how the rams travel on high narrow guide 
ribs above the steeply-sloped bottoms of the ram 
compartments. Mud and sand quickly drain 
back into the well—no detrimental accumula- 
tions to interfere with free ram travel! 


p DIRECT HYDRAULIC DRIVE: Also note in the view 


above how the hydraulic operating cylinders are 
directly behind the rams for positive action, 
maximum simplicity, greatest safety. There are 
no secondary connections between hydraulic cyl- 
inders and rams! 


» COMPLETELY ENCLOSED DESIGN: All moving parts 


—even the piston rod ram shafts—are completely 
enclosed within the body of the Gate. There is 
nothing to become wedged or damaged by ob- 
jects falling into the cellar—nothing to become 
corroded by chemical and mud drippings. Even 
the locking shaft is non-rising—fully protected! 


And there are still other important fea- 
tures—all combining to make the Shaffer Hy- 
draulic Cellar Control Gate the most advanced 
hydraulic gate available today. Get full details 
from your Shaffer representative—or write direct. 


Write for your copy of the 1950 
Shaffer Catalog that gives 
full information on Shaffer 
Hydraulic Cellar Control Gates 
and other Shaffer products. 


See pages 4433 to 4496 
of your 1950 Composite 
Catalog! 
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Prior to total assembly on arrival in the field, this shows 
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preparations for putting the derrick on the sub-base of the National 125. 


West Texas Preview of Tomorrow’s 
Oil Well Rigs and Drilling Methods 


Anyone who is interested in the 
drilling equipment and techniques of 
the future ought to take a look at what 
is happening on the McElroy Ranch 
in Upton County, West Texas. Here, 
under the direction of Maurice A. Ma- 
chris, executive vice president of Wil- 
shire Oil Company, the engineering 
genius of Frank B. Lake, vice presi- 
dent in charge of Texas operations, 
is fashioning modernistic tools and 
techniques that seem to be ahead of 
their time. In brief, Lake and his aides 
have skipped all the intermediate steps 
in unitization and have come up with 
the complete thing; have accom- 
plished what looks very much like the 
absolute in rig mobility, and to top 
it all off have introduced a totally new 
procedural routine that is vastly 
speedier and more economical than 
anything hitherto attempted. 

The possible ramifications of the 
story are endless but the immediate 
pertinent facts are these: Wilshire Oil 


*Pacific Coast Editor. 


EXCLUSIVE 
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RICHARD SNEDDON* 


Company brought out from California 
a large, deep-drilling rig, with a con- 
ventional 156-ft derrick on a 36-ft 
base. With this rig, which had no 
unitization whatever, the company 
drilled its discovery well in the McEl- 
roy Ranch field. The well was drilled 
to 13,977 ft and did not produce from 
the Ellenburger, as had been expected, 
but showed some indication of pro- 
duction in the Pennsylvanian and was 
finally completed in the Permian. 
This was all very interesting and 
exciting in its place but there was an- 
other something that excited the op- 
erator in an altogether different way. 
That was the terrific cost of moving 
in and setting up a deep-drilling, non- 
unitized rig. Actually, trucking in all 
the component parts and assembling 
them for the drilling operation cost 
somewhere between $15,000 and $17.- 
000, which Maurice Machris thought 
was neither nice nor necessary. In 
consequence, he at once organized an 
intensive study of unitization with the 
avowed purpose of cutting “comple- 
tion to spud” moving costs to a rea- 


sonable figure. Frank Lake, with a 
wealth of experience in all phases of 
drilling and production, was ideally 
equipped to take care of such an as- 
signment and the signal success ol 
his subsequent efforts is proof enough 
that he was a wise choice. 

The big barge-type rig used for 
drilling of the Gulf Coast was selected 
by Lake because of its remarkable sta- 
bility and balance, and because it 
seems to have many of the qualities 
that are required in a portable deep- 
drilling outfit. The derricks are so 
constructed as to be able to stand tilt- 
ing to very acute angles without show- 
ing any tendency to topple over. In- 





A color motion picture has been 
made of the unusual operations de- 
scribed in this article. It will be shown 
in a number of West Texas theaters, 
and will also be available for show- 
ings to higher grade schools, colleges, 
business clubs, civic groups and, in- 
deed, wherever it would seem that it 
might help to enlighten the public as 
to the ways of the petroleum industry. 
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deed, the entire units are rugged. 
strong, and capable of withstanding 
very rigorous handling. Careful exam- 
ination of these sturdy units suggested 
the idea of land barges on which the 
drilling rigs and all their appurte- 
nances might be transported from 
place to place in a single package. 

With this in view, a second outfit 
was purchased. Its principal feature 
was a double bulge Emsco-type der- 
rick with a working load of a million 
pounds and a 10-ft sub-base. The sub- 
base was completely redesigned to 
take the National 125 outfit, powered 
with three Le Roi B-12’s, driven 
through a compound gear, especially 
developed for the rig. Also included 
were two Ideal pumps—a C-350 and 
a C-250, and two steel mudpits. The 
left side of the sub-base carries change 
rooms and two separate tool rooms. Of 
the latter, the one towards the rear is 
a storage compartment for engine and 
pump parts, such as liners, valves, 
etc., while the front chamber is a re- 
pository for tongs, slips, elevators, 
chains, belts, and equipment that 
would normally be on the derrick 
floor during operations. 

The other side of the sub-base car- 
ries the mud manifold, a gas separa- 
tor, a purifier for desulfurizing nat- 
ural gas when it is used as fuel, water 
softeners for the radiator water, and 
a mud laboratory. Actually, the sub- 
base consists of two parallel sections. 
approximately 60 ft long and 8 ft 
wide, joined together by three 8-ft by 
12-ft spacers. The front section holds 
the rotary table and blowout preven- 
tion equipment. On the middle and 
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Frank W. Lake is vice president of 
Wilshire Oil Company, Inc. 
in charge of Texas operations. 


back sections are two 200-bbl water 
tanks (for rig wash-down and radia- 
tor water, etc.). Two steel mud tanks 
with shaker screens form a separate 
package. 

It is to be noted that suction lines, 
flow lines, mud-mixing lines, and oth- 
er lines that couple pumps, mud pits, 
and the main rig together are all eith- 
er flexible hoses or combinations of 
steel and flexible hose. In any case ev- 
erything can be tied together with 
regular hammer-on connections or 
Dresser couplings without the neces- 
sity of tedious alignment or leveling 
to perfect exactitude, and without any 
loss of time. Perhaps it should also be 


Matting boards are laid down for either of the big rigs. The small rig sits on the base of the mud tanks. 








Maurice A. Machris, executive 
vice president of Wilshire, under 
whose direction the program was 
developed. 


noted here that sufficient butane gas 
storage is available on the rig to per- 
mit operation for 2 to 4 hours after 
setting up at a new location, and until 
a permanent fuel supply has been ar- 
ranged for. 

The unitization of the National 125 
was a distinct success. Whereas the 
moving cost with such a rig ordinar- 
ily was in the neighborhood of $15.- 
000, now a comparable move could 
be made for a cost of $2500. Another 
outstanding advantage was that the 
entire rig could be moved in 6 to 7 
hours as compared with 10 or 12 days 
formerly. In the meantime, also, the 
moving process itself had become a 













Another shot of a tractor in action. The drivers are extremely expert 
at moving into the exact spot required either for pushing in the locking 
beams or adjusting the Athey wagons. 
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View from the opposite side of the small rig, showing the C-150 pump, 
change rooms, etc. This also shows the tractors yoked to the Athey wagons. 








neatly integrated system that dove. 
tailed right in with operations and 
posed no problem to the drilling crews, 
But more of that later! Here, suifice 
it to say, the whole venture was so 
successful that a second unit was re- 
vamped in almost exactly the same 
manner. This was a National !(0, 
powered with three 6G5-10 Superior 
gas engines. It employed the same 
jack knife derrick and sub-base, and 
the adaptation of the latter was pat- 
terned along the same lines as the first 
one. 

At this stage, it is perhaps apropos 
to mention briefly the method of trans. 
portation. First, it should be noted 
that for local movements, the two 
large unitized rigs already referred 
to can each be handled in 4 packages, 
consisting of 2 mud pumps, 2 tanks, 
and the butane tank, which are hauled 
separately by truck. The rest of the 
rig is moved by Athey wagons. The 
smaller packages are carried on trucks 
equipped with winches in a rather un- 
usual manner. The unit, whatever it 
may be, is pulled up over the back of 
the truck bed with a winch line to a 
sort of teeter-totter position. Here it 
remains balanced, half in and half out 
of the truck, while it is carried speed- 
ily to the new location. On arrival 
there the driver merely lowers the 
rear end of his load into position, then 
drives forward, allowing the piece to 
sit down in its proper place. It is all 
done by one man without any stren- 
uous effort on his part and there is no 
bumping or grinding. The load settles 
into its allotted space as gently as if 
it were being laid there by some kind- 
ly dispositioned Samson. 

The main part of the load, consist- 
ing of the standing derrick, sub-base, 
and everything that is not separately 
handled in packages as already de- 
tailed is moved by means of Athey 
wagons and tractors so expeditiously 
and efficiently as to make much less 
complicated moves look cumbersome. 
The crossbeams that tie the sub-struc- 
ture together are elevated by hydrau- 
lic jacks just high enough to let the 
Athey wagons slide underneath. Then 
they are lowered on to the wagon beds, 
a wide yoke is pinned to the Athey 
tongues, a tractor or two hitch on to 
the yoke, and off they go across coun- 
try. 

It is as simple as that and is done 
almost as quickly as it takes to de- 


Here the Athey wagons have been set 
under the beams on the National 

100 and, will be ready to 

move as soon as the yoke has been 
attached to the wagon tongues. 
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it is somewhat sfartling to see a fully assembled drilling rig perambulating 
across the country. This is the National 50 on the move. 





scribe the process here. Rumbaugh, 
the transportation specialists, in con- 
cert with Wilshire technicians, have 
reduced the intricacies of big rig 
movement to a fine art. It is really a 
revelation to observe the facility with 
which a very few men with a very 
few machines can juggle these ire- 
mendous weights. And the secret of 
transportation greatness is not alone 
in speed of movement. For example. 
no cellars are poured for these rigs, 
Standard cellars are precast in the 
Rumbaugh yard, and when the site 
of a new well is determined, the field 
men simply doze a hole in the ground. 
lay the cellar in it, and then fill in the 
earth around it. Saving in foundation 
and cellar costs alone amounts to $300 
or $400 a well. 

Following the partial unitization of 
the National 100, work was begun on 
a small rig, a National 50, and this 
represents the most advanced bit of 
drilling machinery condensing and 
consolidating that has yet been ac- 
complished for land operations. This 
rig was equipped with a 126-ft der- 


rick, a Lee C. Moore Ideo-type unit, 


with an 11-ft sub-base, designed es- 
pecially for this job. It carries three 
N. K. U. Waukesha engines and is fit- 
ted with hydromatic and air clutches. 
The mud pumps are a National C-150 
and a National C-250. 

On top of the sub-structure in the 
engine house, along with the N.K.U.’s 
are two Palmer 15 kw light plants. a 
Hydril blowout preventer, and facil- 
ities for operating the hydraulic 
pump, and an accumulator. The C- 
150 pump, change room, and tool 
house, are on the left side of the sub- 
base. On the right side are 2 mud pits. 


the shaker screen, mud manifold, fill- 


up lines, lines to cellar jets, etc. The 
sub-base is about 64 ft long and con- 
sists again of parallel sections, joined 
by four crossing spacers. The front 
section carries the blowout preventer 
and rotary table as in the large rigs. 
The next 2 carry the water tanks, also 
as in the big rigs. The last section is 
the base for the C-250 pump and the 
water softener. 

This rig moves in its entirety as 
one single package, and moving time 
from completion to spud within the 
area runs from 214 to 3 hours, as 
compared with 2 or 3 days for a sim- 
ilar rig, non-unitized. It is so com- 
plete in its unitization that it could 
actually drill, if such a thing were 
necessary, while it is being moved. 


A closer shot of the National 100, 
showing yoke hoked up, and rig 
all prepared to go. 
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> TYPEB POWER SLIPS 


puts power to smooth pipe handling 
work for you... % on round trips 








BJ TYPE B POWER SLIPS are another 
important BJ] power development made to cut 
your drilling costs. Here’s why — 


FAST! Slips are pressure raised and pressure 
set at the touch of a foot pedal...pipe is pressure 
centered... slip ring floats free when making up 
or breaking out with the table... B] Power Slips 
swing in or out of operating position in a matter 
of seconds. 

COMPACT! A single husky pressure cylinder 
raises and lowers slips instantly ... offset arm 
construction increases work room... unitized 
slips are quickly changed for different drill pipe 
and casing sizes. 

SAFE! When BJ slips are set, arm ring clears 
top of rotary table by several inches — an im- 
portant safety point. Rugged BJ construction 
insures ample strength for the heaviest pipe 
strings. 

VERSATILE! The Type B handles 2%” to 7” 
drill pipe or casing by simply changing slips. 
It can be unitized with any rotary . . . is installed 
without substructure changes. 

See your nearby BJ] Representative who has all 
the facts on Type B Power Slips. Write for 
Bulletin 450 describing Type B Slips in full 
detail. 


MEANS 
ENGINEERED 
Ol TOOLS 
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View of National 50 from mud pit side, showing larger pump, and 
mud walk folded back into moving position. 


\n additional advantage in the man- 
ner of arranging the equipment is 
that the derrick flooring immediately 
beneath the driller’s position is made 
of expanded metal and is directly over 
the mud shaker screens so that the 
driller can keep a weather eye on the 
tailings without vacating his position. 
\nother factor that minimizes cost 
and speeds time of relocation is that 
this small rig requires no matting. It 
sits right down on the bottom of the 
mud tanks, which in turn are well 
supported by the sub-structure cross- 
bracing and have adequate strength 
to support their portion of the total 
load. 

Because of the speed of the moves, 
the drilling rates, and other appre. 
ciable considerations, it has been 
found that an operational program 
combining the use of the two larger 
rigs and the small completely inte- 
grated unit in equitable increments 
of time, results in an overall saving 


that makes the whole plan highly at- 
tractive. It is a brand new departure 
in project procedure that is working 
out in a most satisfactory manner. The 
modus operandi is simply to drill with 
the small rig to a depth of 6000 or 
7000 ft, then move it off and complete 
the hole with one of the large units. 
Experience has indicated that the big 
rigs take twice as long to drill the 
wells to completion (i. e. approximate- 
ly 13,000 ft) as the little one does to 
make the first stage. Since the small 
rig can be moved in 2 or 3 hours as 
compared with 7 or 8 for the big ones, 
it is able to keep comfortably ahead 
at all times. 

Examining this unusual procedure 
from a cost basis, the savings soon be- 
come apparent. To begin with, the dif- 
ference in cost of the rigs is an appre- 
ciable item. Exclusive of drill pipe, the 
two large rigs cost about $300,000 
each, while the little one runs about 
$150,000. That is an immediate sav- 


Photo shows method of hauling butane tank. All such separate 
packages for big rigs are balanced in this manner. The driver takes 
care of loading and unloading all by himself. No swamper is required 


ing over the price of three large units 
of $150,000. The economies in mov- 
ing costs have already been men- 
tioned. There is a saving of about 
$13,000 per move of the big rigs, and 
it is worthy of note that this item 
is relatively unaffected by distance, 
Moves as far as 314 miles have been 
made with little difference in elapsed 
time, hence no appreciable diminu- 
tion of the saving. Then there is the 
operating expense: The big rigs cost 
from $1200 to $1400 a day to operate 
and the little one costs about $800. a 
saving of about $600 a day for the 
first 40 days of operation on each well 
—that’s how long the little rig takes 
to make its 6000 or 7000 ft in the Mc- 
Elroy Ranch field. The completion to 
13,000 ft by one of the large rigs takes 
an additional 80 days. The saving of 
operating time is, of course, partly 
offset by the cost of moving the little 
rig in and out but that still leaves a 
sizable margin in favor of the over- 
all plan. 

There are several other interesting 
features in the total set-up. Despite 
the difference in capacity, the three 
rigs are practically of the same weight. 
They tip the scales at about 500 tons 
apiece. This is due to the fact that 
there is no great difference in the two 
large units and the smaller one is so 
completely unitized that it almost 
catches up, weightwise, with the oth- 
ers. Wherever possible neoprene hoses 
are used so that any minor misalign- 
ments are taken up by the slack, and 
hooking up is a simple and speedy 
process. Of major import, too, is the 


Close-up of one of the hydaulic jacks. 
They raise the beams to permit the 
Athey wagons to slide under or be 


withdrawn as the occasion demands. 
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Oil Center Tool .. . one of the recognized leaders in 
precision oil equipment manufacture .. . has recently 
equipped a completely new department for the exclu- 
sive manufacture of API ‘Soft Steel’’ Ring Gaskets. 
O-C-T API Ring Gaskets will be manufactured in a full 
range of sizes and pressures, produced to O-C-T’s usual 
high standards—with the quality guarded and guaran- 
teed by careful laboratory control. In addition, O-C-T 
API Ring Gaskets are micromatically inspected for assur- 
ance of true radius and close tolerance on pitch diam- 
eter. O-C-T Ring Gaskets are cadmium plated for extra 
protection against corrosion. Sealing surfaces are 
guarded against damage. 


O-C-T Guaranteed Quality Ring Gaskets are now 
available through your regular sources of supply. Specify 
O-C-T Guaranteed Quality on your next order. 


WRITE TODAY FOR YOUR FREE COPY OF THE 
O-C-T FLANGE DIMENSION BOOK; BASED 
ON API STANDARD 6B. 


O01! Center Tool @. 









HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bldg., 122 E. 42nd St., New York — Offices in all Principal Cities 
MID-CONTINENT DIVISION: 1221 E. Ist St., Tulsa, Oklahoma 

DISTRIBUTED IN CANADA BY: W.A.R. McGaw, 12525—72nd St., Edmonton DW-5 
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PUMPS 
IN YOUR 
OIL WELLS 


Our job is to provide for you a 
plunger pump that will insure maxi- 
mum economy in producing your oil 
wells. In field after field, Pacific’s 
quality materials coupled with 
Pacific’s precision workmanship have 
reduced production costs as much 
as fifty per cent. 


This economy 
is made possible by: 


¥ Pacific’s exclusive strong-tough- 
hard MOLOY® LINERS for long 
life, greater resistance to tempera- 
ture-corrosion-abrasion. 


2 PLUNGERS CHROME PLATED then 
PACILITED — another Pacific ex- 
clusive. 


3 VALVES AND SEATS to fit well 
conditions. 


4 INTERCHANGEABILITY OF PARTS 
—all parts of Types RLA and RLB 
pumps are interchangeable. 


5 TWO BUSHINGS will convert Type 
RLA to Type RLB, or Type RLB to 
Type RLA, 


PACIFIC PRECISION BUILT PLUNGER PUMPS 
IN YOUR WELLS INSURE ECONOMICAL 
PRODUCTION. 


PACIFIC 
Pecistion Bib 
PUMPS 















fact that no outside help is required 
to make a move. The drilling crews 
and the Rumbaugh boys with their 
dozers and tractors handle the whole 
business in jig time and as noncha. 
lantly as if they were moving a dog 
house. 

It is intriguing, indeed, to see der. 


‘. ricks moving along at a pretty fair 


clip as if actuated by their own pow. 
er, while the crew members stand by 
at their regular stations and even the 
derrick man remains on the fourble 
board. Meantime, the dozers scuttle 
about, leveling off new sites in a mat- 


ter of minutes, installing prefabricat- 


ed cellars in a few more, and laying 
down matting if a big rig is coming 
in. Very quickly the beams are hoisted 
with the hydraulic jacks, the Athey 
wagons pull away, connections are 
tied in, and the spudding operation 
is under way. 

This is the stuff of which superman 
stories are made. Yet it is simply an 
example of unhampered enterprise at 
work. It has always been our conten- 
tion that petroleum people have a 
flair for the resolution of their own 
problems. Here we have a virile or- 
ganization faced with the age-old need 
of performing the maximum in a pro- 
duction way with the minimum of ex- 
pense. Waste—of time, effort or mon- 
ey—is detestable to an oil man, and 
the search for the more efficient, more 
economical way goes on and on. In its 
Texas operations Wilshire Oil Com- 
pany has met the challenge of a new 
age, in which the keenest competition 
has forced scientific development to 
amazing new peaks. Wilshire has not 
only met the challenge of the moment 
but seems, by a combination of ad- 
ministrative understanding and engi- 
neering acumen, to have forged into 
the front of the operational picture. 

Maurice Machris, the executive he- 
hind all this interesting development. 
has a philosophy that may be ex- 
pressed in one word: “Action.” He be- 
lieves that a worthwhile idea should 
not be wrapped up in red tape and 
stored in the vault. but should be test- 
ed, now! He further believes that the 
consummation of any business deal 
demands immediate action from one 
or other of the parties, and preferably 
both. He has industrial daring and is 
not afraid to invest in his own beliefs 
or those of his associates. He gets a 
real thrill out of accomplishment and 
is naturally proud of his company’s 
success in West Texas. His recent ex- 
periences have engendered in him a 
tremendous admiration for the people 
of West Texas who helped in a very 
substantial way to translate Frank 
Lake’s land barge dream and the dual- 
rig operation idea into efficient and 
exciting realities. **t 
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Study Reservoir Data 


The need for thorough investiga- 
tion to determine whether the char- 
acteristics of petroleum are uniform 
throughout a given underground res- 
ervoir is emphasized by a Bureau of 
Mines report released by Secretary of 
the Interior Oscar L. Chapman. 

The report is based on a compre- 
hensive study of the characteristics of 
the original oil in the Weber sand- 
stone reservoir of the Rangely field in 
Colorado. The study, undertaken in 
1945 continued for three years and 
developed data that have been used 
by several companies producing oil 
from that reservoir. The report was 
prepared by Cecil Q. Cupps, Philip 
H. Lipstate, Jr., and Joseph Fry, Bu- 
reau engineers at Laramie, Wyoming. 
The characteristics of representa- 


tive subsurface oil samples, as deter-- 


mined by laboratory analyses, were 
correlated with the depths at which 
they had been taken. It was found that 
not only did the degree of gas satura- 
tion of the oil decline with depth be- 
low the initial gas cap, but also that 
the composition of the gas varied with 
changes in elevation. In addition, the 
viscosity and density of the oil in- 
creased with depth. 

A free copy of Report of Investiga- 
tions 4761, “Variance in Character- 
istics of the Oil in the Weber Sand- 
stone Reservoir, Rangely Field, Colo- 
rado,” can be obtained from the 
Bureau of Mines, Publications Dis- 
tribution Section, 4800 Forbes Street. 
Pittsburgh 13, Pennsylvania. 


Bishop Opens New Offices 

Bishop Oil Company has opened a 
new field office at Scottsbluff, Ne- 
braska, and a new district office in 
Bismarck, North Dakota, W. W. Mein. 
president has announced. 

Burr M. Roberts has been ap- 
pointed geologist in charge of the 
Scottsbluff office, and will conduct the 
company’s exploratory activities in 
the Nebraska area. He returned re- 
cently to the U. S. from the company’s 
operations in the Redwater oil field 
of Alberta Province, Canada. The 
Scottsbluff office is situated at 1818% 
Broadway. 

Jean L. Lee will be in charge of the 
Bismarck office. He was formerly ge- 
ologist in Oklahoma. New office ad- 
dress is 107% Fourth Street. 


AIME Dallas Office Moves 


The Petroleum Branch, American 
Institute of Mining and Metallurgical 
Engineers, has moved to 408 Trinity 
Universal Building, Dallas 1. Texas. 
The publication offices of the Journal 
of Petroleum Technology will also be 
situated at this address, ATME secre- 
tary, Joe B. Alford. announced. 
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SUB-SURFACE SENTINEL 
Otis Tubing Safety Valve 


If you are operating high-pressure oil or gas wells near highways or 
town sites, or in rivers, lakes, canals, or off-shore locations subject to 
seasonal storms, you need the 24-hour protection of Otis “Storm 
Chokes.” Then if surface connections should become damaged, or if 
the flowing pressure should rise or fall beyond safe or practical limits, 
this dependable safety device will instantly snap to a positive shut-off 
to close in the well below the surface. Otis Tubing Safety Valves are 
available in several different types for various producing conditions, 
and for wells with or without previously installed Otis Landing Nipples 
(Type FS with Otis Equalizing Sub, illustrated). They can be run in and 
removed with regular Otis running and pulling tools and wire line 
equipment easily and quickly, under pressure, without pulling the tub- 
ing, killing the well, or disturbing normal production. A call to the 
nearest Otis office will bring you complete details and illustrated 
literature, or a recommendation as to the specific types of Otis Tubing 
Safety Valves for your particular wells. Investigate this safety device 
... we'll be glad to discuss it with you, and afterwards you’ll be better 
informed on a better way to protect your high-pressure production. 














A new 8-page, illustrated bulletin on the entire line of Otis Safety Valves may 
be obtained without obligation at Otis field offices, or by writing us at Box 
7206 in Dallas. The bulletin contains descriptions of the Type X and the new 
Type A Otis Surface Safety Valves, and complete operating and design 
details on the Otis Tubing Safety Valves discussed above. we 
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Canadian Oil Supply 


In an address before the American 
Society of Mechanical Engineers at 
the Royal York Hotel in Toronto, 
Canada, Dr. Oliver B. Hopkins, vice 
president of Imperial Oil Ltd., of Can- 
ada, has disclosed that the fabulous 
oil fields of Alberta have raised that 
country’s total annual crude oil pro- 
duction to nearly one-half of its total 
needs. Alberta. oil fields supply one- 
third of Canada’s current petroleum 
requirements. Contrasting this with 
domestic production, which amounted 
to only 7 per cent of consumption in 
1947, the year of the discovery of the 
western oil deposits, Dr. Hopkins de- 
scribed the effect of this development 
on the economy of the west and Can- 
ada as a whole. 

Assuming that Canada’s oil con- 
sumption continues to increase as it 
has in the last several years, and that 
no large new discoveries are developed 
in the meantime, Dr. Hopkins esti- 
mated “conservatively” that the coun- 
try would be 40 per cent self-sufficient 
in crude oil in 1953. 

He said the combined market -for 
crude oil produced in the Alberta 
prairies this year will be about 115,- 
000 to 120,000 bbl daily or about 
one-third of Canada’s current daily 
consumption of 350,000 bbl. The west- 
ern oil is delivered to Ontario refin- 
eries by pipe line, which also runs 
close to all the major prairie refin- 
ing centers except Calgary. The pipe 
line was completed last year. 


Economic Benefits 


Dr. Hopkins said the oil discoveries 
have proved a boon to the agricultural 
economy of the west, which previous- 
ly had to pay high prices for the pe- 
troleum it was forced to import for 
its mechanized farming equipment. 
Petroleum product prices are now 
about 10 cents less per Imperial gal- 
lon than formerly, he said. 

“In terms of the prairie economy as 
a whole, the saving to consumers is 
running in the neighborhood of $55,- 
000,000 this year or close to $22 for 
every man, woman and child in the 
three provinces,” he declared. 

“These advantages of price reduc- 
tions and foreign exchange savings 
have been augmented by the vast cap- 
ital investment that has taken place. 
By the end of this year, some three- 
quarters of a billion dollars will have 
been invested in crude oil exploration 
and development, in transportation 
and in manufacturing facilities. Far 
the greater part of this investment has 
occurred in western Canada where 
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they combined with the benefits of 
low prices and plentiful petroleum 
supplies to provide a very powerful 
economic stimulus. 


New Industries 


“In Alberta there has been a marked 
increase in population, a widespread 
development of new industries allied 
with oil production, and a substantial 
improvement in government revenues. 
This year it was announced that the 
Celanese Corporation would construct 
a $40,000,000 chemical plant at Ed- 
monton, a development that may work 
a turning point in the prairie road of 
industrialization.” 

The wave of exploration since the 
strike at Leduc has resulted in the dis- 
covery of a number of new fields and 
the addition of more than a billion 
barrels of oil to Canada’s petroleum 
reserves. He estimated that some 
$200,000,000 will have been spent on 
exploration and development in west- 
ern Canada by the end of the current 
year, an increase of $50,000,000 over 
1950 and double the amount spent in 
1949. Last year, he added, 1017 wells 
were completed involving over 2,900,- 
000 ft of drilling—or 530 miles. While 
Leduc and the adjoining Woodbend 
pool are estimated to contain some 
200,000,000 bbl of recoverable crude 
oil, the famous Redwater discovery 
35 miles northwest of Edmonton, is 
put at some 500,000,000 bbl. 

Dr. Hopkins pointed out that the 
Redwater volume is more than the 
average reserves discovered annually 
in the past 10 years in all the new 
fields in the United States. He said 
Canadian demand for oil has risen 
from 255,000 bbl required daily in 
1947 to the present figure of 350,000 
bbl, an increase of 37 per cent. 


More Storage 


In 1952, Dr. Hopkins reported, the 
Interprovincial Pipe Line Company 
plans to expand the throughput of its 
pipe line by the addition of 6 new 
pumping stations and the construc- 
tion of 2,600,000 bbl of additional 
storage at Lake Superior. The con- 
struction of an additional large tanker 
that is underway will permit the move- 
ment to Ontario Province to increase 


to roughly 18,000,000 bbl in 1952 as 


- compared with 12,000,000 for 1951, 


he said. 

The net effect of this will be to 
raise output in the prairies to 145,000 
bbl daily in 1952, an increase of some 
25,000 bbl a day over the 1951 aver- 
age, Dr. Hopkins said. 
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December Oil Output Down 
U.S.B.M. Report States 


World crude petroleum production 
in December averaged 11,113,000 bil 
daily, a decrease of 48,000 bbl daily 
from the November rate, according ‘o 
a Bureau of Mines report. The pro- 
duction decrease in the United States 
of 172,000 bbl daily, and in Canada 
22,000 bbl daily, more than offset the 
production increases in the other 
major producing areas of the worid. 
The largest gains in daily averace 
production over November were: Iran 
70,000 bbl, Indonesia 27,000, and 
Venezuela and Iraq each 10,000 bb. 

New monthly production records 
were attained in Venezuela, Colombia. 
Kuwait, and France in December. 
During the fourth quarter of 1950, 


world crude oil production averaged 


11,151,000 bbl daily, an increase of 
3.4 per cent over the third quarter 
daily average. Daily average produc- 
tion for the last six months of 195%). 
was 12.7 per cent higher than the avy- 
erage for the first half of the year. 

Crude oil imports of western Eu- 
rope increased 9000 bbl daily to 850.. 
000. The principal importers were, in 
barrels daily: France 296,000 (No- 
vember, 320,000), United Kingdom 
232,000 (181,000), Italy and Trieste 
127,000 (117,000), the Netherlands 
126,000 (114,000), and western Ger- 
many 45,000 (67,000). 


Shell Buys Oil Property 


A major oil land transaction in- 
volving 940 acres with 32 producing 
wells was consummated when F. F. 
Fairfield, Long Beach oil man, sold. 
for an undisclosed amount, his South 
Mountain holdings near Santa Paula 
to Shell Oil Company, according to a 
joint announcement by the two prin- 
cipals, Present daily production from 
the oil wells involved in the sale is 
approximately 2500 bbl per day. The 
first lease was acquired by Fairfield in 
1942 and since then several have been 
added to the original lease. The pro- 
perty is on the top of South Mountain. 
Present wells have been developed by 
directional drilling from a series of 
island bases with individual wells pro- 
ducing from 100 to 500 bbl per day. 


OIIC Prepares New Film 


To help oil employees keep full) 
informed or the industry’s ability to 
meet military and civilian defense re- 
quirements, the Oil Industry Informa. 
tion Committee has produced a new 
slide-motion film giving informed an- 
swers to key questions on prepared- 
ness. Entitled “On Our Toes,” the new 
slide-motion film explains the indus- 
try’s current position and points out 
why it will be capable of meeting mili- 
tary requirements promptly. 
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Reservoir Conditions of Redwater Field 


An accelerated decline in field av- 
erage bottom hole pressure is accom- 
panying the fuller development of the 
Redwater oil field, according to the 
latest report on reservoir conditions 
published by the Petroleum and Nat- 
ural Gas Conservation Board. At the 
inception of the field, bottom hole 

ressure was about 1050 psig. To the 
end of February 1951, the average of 
all wells in the field was down to about 
935 psig. By that time the total num- 
ber of wells capable of producing was 
just short of 800 and it has been in- 
creasing by close to a well a day since 
then, with expectation that full de- 
velopment of the field will comprise 
more than 1000 wells. 

Although the Board report does not 
give current figures on maximum and 
minimum break horsepower, it must 
be assumed that many of the wells 
completed early in the life of the field 
have declined materially. The rate of 
decline has, however, been quite 
steady over the life of the field, with 
an acceleration in the last five months 
to the end of February. This accelera- 
tion, presumably, would be due to the 
slowing of new well completions as 
contrasted to the three per day aver- 
age last summer, with the result that 
declines in existing wells would not be 
offset by initial pressures in new wells. 

The problem of edge water intru- 
sion will become more serious for 
wells on the shallow slope of the west 
flank, but officials of Imperial Oil 
Limited, operator of the only water 
level observation well at Waybrook, 














winners of the Consolation flight. 


Chairman of the House Committee Ed Bartosh, | 
Bankline, presents leather box of dominoes 
to W. E. ‘‘Bill’’ Morgan, Union of California, 
who, with Basil Kantzer, also of Union, were 
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approximately three miles west of the 
center of the west flank, have stated 
that no conclusions will be capable of 
being drawn about these observations 
for several months more. As there is 
no gas cap, primary drive mechanism 
is entirely water: Hence the impor- 
tance of studying the movement of 
the field water line. All wells are 
equipped with pumps immediately on 
completion. Considerable experiment- 
ing has been done with sucker rod 
scrapers to remove paraffin accumula- 
tion, which is a problem on account 
of the production method of drawing 
several days’ average allowable from 
each well on a lease each day, then 
shutting down and drawing from the 
other wells in rotation, usually by 
groups of four. 


Oklahoma University Given 
Four Graduate Fellowships 


The Oklahoma University, school 
of petroleum engineering has an- 
nounced four graduate fellowships for 
the academic year 1951-52. They in- 
clude: Sinclair Refining Company, 
$1500 with $1000 per year which is 
made available for tuition, lab fees. 
special equipment, and materials, and 
other similar expenses necessary for 
the research project; Humble Oil and 
Refining Company, $1250, plus $300 
per year; Shell Oil Company, $1250, 
plus $300 per year, and Stanolind Oil 
and Gas Company, $1250, plus $500 
per year. Applications are being re- 
ceived by H. W. Benischek, school of 


engineering, University of Oklahoma. 


Oil Storage Tanks Planned 


Twenty-two firms have been auth- 
orized to use defense order ratings for 
delivery of almost 15,000 tons of steel 
to build storage tanks for 3,167,500 
bbl of heating oil and gasoline, the 
Petroleum Administration for De- 
fense has announced. Surveys of pe- 
troleum storage needs in areas where 
navigation is blocked by ice during 
winter months revealed the necessity 
of such facilities. 


Contracts Signed for 
Exploiting De Mares 


Two contracts are to be made be- 
tween the new Empresa Colombiana 
de Petroleos and the International Pe- 
troleum Company. One is for the ex- 
ploiting of the De Mares concession 
and the other is for refining. The ex- 
ploitation will be limited to the area 
already developed (some 35,000 hec- 
tares out of the 480,000 comprising 
the concession) (and will be limited 
to the area already developed) oper- 
ated for the Empresa, the contractors 
receiving 4 per cent of gross produc- 
tion during the first year, payable 
either in crude petroleum or in Co- 
lombian currency, 3 per cent the sec- 
ond year, and 214 per cent thereafter. 

In the refining contract the com- 
pany will put 20,000,000 pesos into 
the extension and modernization of 
the plant, in the form of a 10-year 
loan bearing interest at 4 per cent. 
The Empresa will receive payment 
rising from 7 to 18 centavos per bar- 
rel of crude petroleum treated and 75 
per cent of the profits. 


Petroleum Club Domino Meet 

E. J. ‘‘Ed”’ Bartosh, below right, presents en- 
graved walnut boxes of dominoes as trophies 
of the Second Domino Tournament to winning 
team of Fred Keller, Oceanic Oil Company, 
and L. L. Aubert, Bankline. W. H. Geis on left 
and A. C. Rubel (not in photo), Union of Cali- 
fornia, were runners-up in the Petroleum Club 
of Los Angeles tournament. 



















Operators Study Proposed 








Training Course Planned 





























Unitization Program A new training course for oil and 
More than twice as much oil would ~— #8 workers was discussed at the 
be obtained from the prolific reef re- | American Petroleum Institute, Divi- 
serves if all interests could be pooled, sion of Production, mid-year commit. 
or unitized, was the consensus of 41 tee conference held in the Brown 
operators meeting in Fort Worth, Palace Hotel, Denver, Colorado. 
Texas, recently. The meeting was Rocky Mountain, Southwestern. 
called by D. R. Snow, Tulsa, Okla- and California oil executives and state 
homa, chairman of the Scurry County —_ vocational training officers heard John 
area reef operating committee and A. Ritter, Sun Oil Company, Dallas. 
vice president of Sunray Oil Com- Texas, the chairman, describe plans 
pany, for the purpose of acquainting _— for a course on natural gas handling 
all the operators with petroleum engi- practices now under preparation }y S| 
neers’ recommendation and legal as- — the API vocational training subcom- D 
pects of the proposed unitization pro- mittee in cooperation with the Uni- P 
gram. versity of Texas. The course will be 
Pooling or unitization would be re- ready in 1952 and will be taught to . 
quired for active productive areas, in- oil field workers throughout the C 
cluding the Diamond-M, Sharon United States by traveling instructors 
Ridge, and Kelley-Snyder fields. employed by the vocational training S 
The operators, in recommending departments of the oil producing 
unitization and pressure maintenance states. p 
cited recent tests that show the can- w 
yon reef pool of Scurry County to be Sinclair Office Moved a1 
unusually well adapted so that injec- gue age ee : D 
tion of water and gas would cause a Sinclair Oil and Gas Company has D 
great increase in the amount of oil re- announced that the district produc- 3 
coverable. Two oil wells have been tion office ree “eg mn a and te ; 
converted for trial—or pilot injection 1804 SOU Clsirict has deen mover 33 
SUBMERGIBLE-ELECTRICAL of gas—and one well tte for from Jackson to Natchez. F. H. Rhees. ; 
PUMP delivers the RIGHT water injection. These wells are in the general production superintendent V 
amount... DEPENDABLY, | 2pProximate centers of the three fields, eiigpibe ie anager —— 4 ith T 
ECONOMICALLY FOR | [ought by many engineers to be one the department. wale : 
= . ) 
SECONDARY RECOVERY Dozens of injection wells must be 9 =——==——————-——— a 
from Pilot Stage to Full | employed in order to displace appre- COND TECHNICAL CONSULTING c 
Flood ... ciable amounts of oil efficiently from of SP PROOUGTION ENGINEERING st 
ENGINEERING DESIGN the —_ huge pool. As oil and gas MODERN occu” | 
Reda Pumps peoduce the lacgest would be pushed across the existing oS! C 
volumes obtainable from 514”, 7”, | Property lines by such injections, op-. {fF te 
85" cians. a. reducing the — - gor pa = favor of ager ‘ Summary Sheet of p 
required number of source wells. ing o 7 s - . 
See eee i | ee bee eed reer ete al OL Recvecable Oil and : 
eee Sara peony ae a to be operated in the most efficient [¥ Reservoir Data p 
corrosion is a factor. manner. R so l 
ECONOMY This pooling type of unitization is VE 0 
Reda Pumps reduce investment in relatively new to the oil industry but r 
number of supply wells required. is being applied very successfully in 14 ( 
Reda ee equipment invest- every one of the few but increasing [J t 
pointed pol mamas oa ——- numbers of Texas oil and gas fields so f r 
is lower. operated. iN 
FLEXIBILITY The Scurry reef area involves ap- ff \ 
To fit the changing needs for proximately 80,000 acres on which B ‘ 
water volume as the flood pro- some 1800 oil and gas wells are now [& 
gresses, Reda Pump can readily producing. More than 250 separate = [¥ 
be altered or changed to larger leases, approximately 90 operators (ff 
or smaller sizes. : 3 5 
Sih Geabacibciiiindiadata diated ; and some 5000 royalty owners would | MN 
eied ehh Walth tee Granunones be involved in the pooling and uniti- G ae ' 
fer more then fon yoote ond ove fully zation effort. The reef production was |i C , 
quelified to assist operators in the selection first announced in November 1948. S ore Analysis Laboratory 
yd nye na equipment. A letter or 0 | I 
phone call will bring prompt results, iran Output Down in April R New Phone No. 
Anglo-Iranian Oil Company. Ltd.. x 3-2167 
has reported production of crude oil |M Replacing 8466 and LD 66 
in Iran for the month of April 3 
amounted to 2,217,000 long tons, com- GovEUM ENGINES | 
PUMP COMPANY pared with 2,837,000 long tons in earukets e *s 
e March. Total production for the pe- DESIGN CABLE QSTINE 
BARTLESVILLE, OKLAHOMA riod January 30 to April 30 was 10.- MS TALLATION Yetta eas. 
258,000 long tons. oo uatltone ? 
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Shown at a recent meeting of the New York chapter of Nomads are: A. A. 
Dill, vice president, New York Nomads; Frank M. Porter, president, American 
Petroleum Institute; Howard B. Book, president, New York Nomads; and 
W. H. Ferrand, general manager, foreign production department, The Texas 


Company. 


SEG Plan Fall Meet 


The Society of Exploration Geo- 
physicists will hold its annual mid- 
west regional meeting November 19 
and 20, 1951. at the Baker Hotel in 
Dallas, it was announced by Dr. Karl 
Dyk, of Stanolind Oil and Gas Com- 
pany, Tulsa, chairman of the program 
and arrangements committee. Dr. Dyk 
said that the meeting will be spon- 
sored jointly by the Dallas, Fort 
Worth, Midland, Shreveport, and 
Tulsa local sections of the SEG, and 
the Geophysical Society of Tulsa will 
be responsible for the program and 
arrangements through his committee, 
composed of members of the Tulsa 
section. 

Dr. E. M. MecNatt, of Carter Oil 
Company, is in charge of the two-day 
technical sessions; Jay P. Garner. 
president of Oil Exploration, Inc., will 
arrange the entertainment; and K. M. 
Lawrence, Amerada Petroleum Cor- 


poration, will accept advertising for 


the printed program. Other members 
of the Tulsa section serving on the ar- 
rangements committee are Dr. W. H. 
Courtier, of Phillips Petroleum, Bar- 
tlesville, and Frank Searcy, of Conti- 
nental Oil Company, Ponca City. 


Venezuelan Oil Output 
Sets New Record in April 

Venezuela’s oil outpui reached a 
new high in the week ending April 
30. with an average daily production 
of 1,703,564 bbl. For the first quar- 
ter, that country averaged 1,650,000 
bbl a day compared with an average 
of 1,392,483 bbl a day in the same 
period in 1950. 

New records have also been set by 
one of the principal oil companies in 
Venezuela, Creole Petroleum Corpo- 
ration, which produced an average of 
750,000 bbl a day in April, the big- 
gest month in the history of the com- 
pany. The week ending April 16, was 
the most productive with a daily aver- 


age of 754,000 bbl. 
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Texaco Plans New Offices 


\ 16-story office building will be 
erected in New Orleans, Louisiana. 
by The Texas Company at the corner 
of Canal and Marais Streets as divi- 
sion headquarters for the sales and 
producing departments, the company 
announced. Construction is scheduled 
to begin immediately and will require 
about 15 months. 

In making the announcement, the 
company reported notification has 
now been received from the National 
Production Authority that a permit 
has been granted for the building 
project. Steel and other critical ma- 
terials have been on hand several 
months for the construction job. 


American Standards Increased 


Ninety-nine new and revised Amer- 
ican Standards are listed for the first 
time in the latest edition of the Price 
List of American Standards just pub- 
lished by the American Standards As- 
sociation, 70 East 45 Street, New 
York, New York. This list contains 
more than 1180 standard specifica- 
tions, methods of test, and symbols. 
and abbreviations in civil engineering 
and construction, mechanical engi- 
neering, electrical engineering, safety 
codes, ferrous and nonferrous mater- 
ials, and metallurgy, etc. 


Returns to Magnolia 


O. E. Van Meter, Jr. has been made 
assistant division petroleum engineer 
of Magnolia Petroleum Company’s 
Gulf Coast Division with head- 
quarters at Houston, Texas. Van Meter 
has been on a leave of absence for the 
past nine months taking graduate 
work at Texas A. & M. College. Before 
that time he was a petroleum engineer 
in Magnolia’s West Texas division. 
William E. Allen has been promoted 
from assistant foreman in Magnolia’s 
Brownfield, Texas, producing district 
to production foreman in the Kermit 
district. the company reported. 





INCREASE PRODUCTION 
Clean Out Better With 


Pump O. D. sizes are: 
2%2, 3, 3%, 4%, 5, 
5% and 7 inches. 20, 25 
and 30 ft. length. Strong 
bail welded to heavy 
seamless stéel tube. 
Heavy grooved plunger 
assures liquid seal. Wire 
line direct connected to 
plunger for great suction. 
MILLER BAILERS 
Bailer O. D. sizes are: 
3, 3%, 4%, 5 and 5% 
inches. 20, 25 and 30 ft. 
length. 


Miller Sand Pump Co. 
General Office Box 4516 
1524 SE 29th St. 
OKLAHOMA CITY 9, OKLA. 
EXPORT OFFICE 








30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 


See Composite Catalogue 
Page 3805 
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TAKE 
RISKS? 
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f/ AMERICAN 
f wire ROPE BLOCKS 


Lond “iat 


Why risk overloads? Clear marking 
on side plate shows the safe capacity 
of every American block. All types 
and sizes, from 142 to 250 tons. ‘Dis- 
tributors everywhere. 


AMERICAN HOIST 


& Derrick Co. 
ST. PAUL 1, MINN. 
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KNOW 
THE 
CAPACITY! 
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A double packed Stuffing 
Box for use under most 
adverse pumping and 
flowing conditions (be- 
low). Be sure to order 
Type A-123-SBDP. 


All Hercules Duplex Polished 
Rod Stuffing Boxes are Cone 
Packed for longest possible life 
and greatest economy. IIlustra- 
ted (left) is Regular Type. 
Write for Bulletin 120-SB. 


The Tee-Base Type Combina- 
tion Stuffing Box and Tee (di- 
rectly below) have been proven 
by years of service and savings 
to producers. Write for Bulle- 
tin 121-SBT. 


For greater savings, replace 
old style Upper Glands with 
the New Hercules Lubricating 
Upper Gland, as shown on Stuf- 
fing Boxes illustrated. 


SOLD AT ALL SUPPLY STORES 


Export Representative: 

OIL FIELD EQUIPMENT CO., INC. 
T. E. WARD, President 

30 Church St., New York 17, N. Y. 


To obtain more information on products advertised see page E-33 








Increasing Petroleum Yield Studied at Gulf Meet 


Reviewing the problems and current progress in recoy- 
ering more oil from the world’s petroleum reservoirs, Culf 
Oil Corporation held the sixth and largest production engi- 
neering conference in its history recently in Pittsburzh, 
Pennsylvania. 

Those attending heard 30 technical papers presented at 
seven technical sessions, took part in related discussions and 
conferences, inspected current research projects at the Gulf 
laboratories, Harmarville; and viewed production facilities 
at the Jones & Laughlin Steel Corporation’s Aliquippa 
plant, Westinghouse Electric Corporation’s East Pittsburgh 
plant, and Parkersburg Rig and Reel Company. Parkers. 
burg, West Virginia. 

Dr. Joseph E. Pogue, member of the company’s board 
of directors and petroleum consultant, Dr. K. C. Heald, vice 
president, production, and E. P. Hubbard of the Housion 
division, for the past two years chairman of the company’s 
production research coordinating committee, gave the open- 
ing addresses. 

Major emphasis was given to problems of lost circula- 
tion and squeezing more production from existing fields. 

The initial session, on drilling practices, heard reports 
on techniques being developed for overcoming pressure 
surges that are a principal cause of lost circulation in wells; 
economies that have been applied to drilling operations in 
E. Venezuela; jet perforation experiments revealing advan. 
tages of shooting with oil opposite the zone to be perfor- 
ated; the advantages of oil emulsion drilling muds, and 
promising developments in rotary percussion drilling tools. 

A workover methods symposium took up the economics 
of remedial work and the mechanics of correlating data on 
individual wells and reservoirs by production, engineering. 
and geological staffs. Workover methods employed at Lake 
Maracaibo and the Fruitvale field, California, and favorable 
results of hydrafracing and stratalifting in reservoirs pro- 
ducing under dissolved gas drive, were discussed. 


The problems and advances in increasing the well poten- 
tials of the vast Burgan field, Kuwait, were reviewed in a 
production engineering session. The same group heard of 
the advantages of electrostatic dehydration for heavy crudes 
such as produced in Western Venezuela, the progress made 
and variations encountered in treatment of heavy crude 
emulsions in other areas, and increased recovery through 
low temperature separation. 


Advantageous experience with hydraulic oil well pump- 
ing in West Texas was reported in an artificial lifting ses- 
sion. Following papers dealt with conditions under which 
submergible, multistage pumps can be employed economi- 
cally, and with the use of the newly developed Gulf Sonic 
fluid level indicator, which is capable of measuring fluid 
levels at depths greater than heretofore possible. Conditions 
were outlined where gas lifting proved the most economical, 
artificial lifting method. 


A secondary recovery meeting discussed the criteria for 
determining application of secondary recovery methods. 

A symposium on automatic equipment studied prospec- 
tive economies of such installations in more efficient use of 
manpower and longer life of equipment. Operation of fully 
automatic leases was described and the prediction made that 
this method of production would be substantially extended 
in the near future. Possibilities of metering crude oil in pro- 
duction operations were discussed, and drilling, producing. 
pipe line tools under development by Gulf were described. 

Research on inhibitors for preferential oil wetting of 
subsurface equipment in production use was summarized in 
the final corrosion session. Also detailed were difficulties 
with stress corrosion cracking of steel under sulfide condi- 
tions in the Pincher Creek, Canada, field. A pilot test pro- 
gram for investigating materials and methods for wroducing 
under the highly corrosive conditions there was described. 
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MODEL BES 
PRESSURE LOADED 


RELIEVER 


ON GAS SEPARATOR LINES 


HOLDS CONSTANT PRESSURE 
ASSURES TIGHT SHUT-OFF WITHOUT 


MOVING METAL PARTS 


The unique operating principle of the Grove 
Model 888 Flexflo Reliever makes its action smooth 
and positive. This dependable service cannot be 
obtained from any other valve. There are no moving 
metal parts, springs, or weights to stick and jam. 
Pressure does the work, opening and closing the 
Flexflo Reliever with positive action. 

As a back pressure regulator, the Grove Re- 
liever will unfailingly hold a constant pressure on 














the Separator and insure operation at maximum 
efficiency. 

In the vent line the Grove Reliever will give de- 
pendable protection against excessive pressure and 
eliminate the expense and waste of leaking gas. 

Specify Grove Model 888 Relievers with the 
proved Flexflo principle on your Separators for the 
best in efficient, trouble-free «service. 


FzEXfTLO LETS PRESSURE DO THE WORK 
PARTIALLY OPEN POSITION 


CLOSED POSITION 
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The only moving part in the Grove Re- 
liever is a tough Buna N tube, fitting closely 
around a slotted metal core. Line pressure 
from within tends to force the tube off the 
tore and is opposed by the loading pres- 
sure within the gas cylinder. This greater 
Pressure surrounds the tube and holds it 
tightly against the slotted core, assuring a 












bubble-tight seal. 
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1901 CALUMET, HOUSTON, TEXAS e 
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When increasing line pressure becomes 
greater than that in the gas cylinder, the 
Buna N tube is rolled smoothly off the 
slotted core, allowing the Reliever to open. 
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6529 HOLLIS ST., OAKLAND, CALIF. 


WIDE OPEN POSITION 





Greater line pressure rolls the Buna N 
tube completely off the slotted core, open- 
ing the valve wide and permitting free flow. 
As soon as the line pressure is reduced to 
less than the pressure in the gas cylinder, 
the valve closes again with a tight, positive 
seal. 
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KON-KAVE BOW 


Strongest, Safest and 
Lasiest to Install! 











* Well Completion S; meciad 4i4 * 


WEST COAST 
tong Beach 7, California, Long Beach 4-8366 


- 3545 Cedar Avenue 


GULF COAST — P. 0. Box 5266 
Houston 12, Texas, Phone: Wentworth 6603 
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Austrian Oil Output 
Reached Peak in 1950 


The Soviet-administered Austrian 
oil region is reported to have pro- 
duced approximately 1,500,000 tons 
of crude oil in 1950, compared to 1,- 
250,000 tons in 1949, 960,000 tons in 
1948, and 450,000 tons in 1945, ac- 
cording to figures carried by a U. S. 
Bureau of Mines release. Thus, the 
1950 production was said to be the 
highest on record and substantially ex- 
ceeded the previous peak of 1,210,000 
tons, reached in 1944, when available 
resources were exploited. Austrian oil 
men who claim access to information 
about the region dominated by the 
Soviets, made the estimate. 

The Zistersdorf wells, which have 
been in production for 17 years, at 
present yield a monthly total of about 
100,000 tons of crude oil. The fields 
at Matzen, opened up in 1949, pro- 
duce 20,000 to 30,000 tons, while a 
new field, Aderklas, which began pro- 
ducing last year, accounts for a fur- 
ther 20,000 tons a month. The 
Russians are now carrying out explor- 
atory work in the region of Brock- 
fliess. 

The report also stated that the yield 
of petroleum products in Austria is 
very unsatisfactory, because of the 
out-of-date equipment of the 7 refin- 
eries, which have an aggregate capac- 
ity of 1,200,000 tons per annum. 
About 50 per cent of the throughput 
becomes heating oil, so that there is 
a surplus of this product and a short- 
age of gasoline. Only two of the re- 
fineries have cracking installations. 


Poland Imports Two-Thirds 
Petroleum Requirements 

Poland depends on imports for 
more than two-thirds of its oil re- 
quirements, the U. S. Bureau of Mines 
has revealed. Before World War II. 
Poland had a domestic production of 
more than 3,700,000 bbl a year, and 
a domestic consumption of 3,000,000 
bbl a year. Consumption has increased 
to 4,500,000 bbl a year, especially as 
a result of taking over former German 
territory, the report stated. Produc- 
tion, however, has been considerably 
reduced by the loss of the most pro- 
ductive Galacian fields to the Soviet 
Union. During 1949, Poland’s oil 
fields produced only 965,000 bbl, and 
according to a statement of the Polish 
Information Bureau, increased only 5 
per cent. 

According to the present published 
Six-Year-Plan, production is to be in- 
creased to 2,600,000 bbl a year. Syn- 
thetic production from the two hydro- 
genation plants, Blechhammer and 
Heydebreck, as well as from the Fisch- 
er-Tropsch plant, is estimated at 850,- 
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000 bbl yearly. Natural gas produc. 
tion may have amounted to about 
200,000,000 cu meters, correspondin: 
to a heat-value of 1,332,000 bbl o! 
fuel oil; however, natural gas is noi 
everywhere in a situation to be sub. 
stituted for petroleum and petroleum 
products. Therefore Poland is im. 
pelled to import mineral oil. 
Through an agreement with the 
United Kingdom, 1949, deliveries o/ 
oil from the Middle East are to be at 
the rate of 1,350,000 bbl and are to 
be increased by 1953 to 1,500,000 bh! 
annually. Of finished products, about 
1,500,000 bbl were imported in 1949, 
chiefly from the USSR and omen 














JENSEN 


Pumping Units 


wont quit! 


We learned 30 years ago that oil 
men have no respect for well pump- 
ing equipment that gave them 
trouble. 

And that’s how JENSEN Pump- 
ing Units were designed. They won't 
quit without good reason. They are 
economical to buy and economical 
to operate because they are mass 
produced, rugged and simple in de- 
sign. 

If your production is not as profit- 
able as it should be, see the Jensen 
Dealer nearest you or write Coffey- 
ville today. 


JENSEN 


BROTHERS MFG. CO. 
Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET 
NEW YORK CITY 
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PARKERSBU RG'S unitized separators are 


easy to install, require minimum foundation and have all 





of these superior performance features of the famous Type 





‘’S’’ Horizontal Separators: 


ae 15 to 20% greater facility for primary separation 


Faster discharge of gas-free oil; longer retention of more 
gaseous liquids. 


Incoming fluid broken into largest possible droplets 


All entrained liquid removed from gas stream 


Skimmer pipe provides additional scrubbing 


No-Bleed level controller maintains liquid at any desired 
level to provide maximum space for gas travel and natural 
separation. 


PARKERSBURG RIG & REEL COMPANY—Parkersburg, West Va. 


* Ask your Parkersburg Representative for complete details about this and other Parkersburg Horizontal Separators. 


PARKERSBURG 


PRESSURE EQUIPMENT 


or AND VERTICAL SEPARATORS e HYRECO e HYDRACEPTER e SCRUBBERS e TREATERS e HEATERS 
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WHAT’S DOING IN DRILLING 
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New Well Drilled in 
Oklahoma Oil Pool 


Another good well has been drilled 
in the Southwest Maysville pool of 
Garvin County, Oklahoma. It is Sin- 
clair Oil and Gas Company’s No. 1 
Holloway, which has a plugged back 
depth of 8643 ft. The new. well per- 
forated a 2-ft section of the Oil Creek 
sand between 8321-23 ft, and on drill- 
stem test, with tool open 8 hours and 
50 minutes, it had oil to the surface in 
20 minutes, and flowed 507 bbl of 45 
gravity oil in 8 hours, plus 2,390,000 
cu ft of gas per day. Flow was through 
5£-in bottom and %-in. top chokes. 


Continental Drills New 
Wyoming Field Well 


Continental Oil Company has a new 
well in the prolific Sussex field, John- 
son County, Wyoming. It is the Unit 
59, which flowed 32 gravity oil on a 
packer test between 9115-9129 ft and 
9130-9172 ft. A core from 9182-9196 
ft recovered 14 ft of sand ranging 
from good to spotty saturation. A test 
between 9172-9196 ft, open 12 min- 
utes, recovered 1900 ft of oil. Ten- 
sleep was topped at 9111 ft and the 
operator is coring below 9223 ft. The 
well is scheduled to go through the 
Madison. 


New Drilling Firm Set-Up 


A new drilling company has been 
organized in Russell, Kansas. It is the 
Sidey Drilling Company, with head- 
quarters in the Building and Loan 
Building, Russell, Kansas. Associates 
in the firm are V. D. (Red) Sidey, 
who is also owner of V. D. Sidey Oil 
Company; A. E. (Gus) Byrne, for- 
merly with Murfin Drilling Company. 
Otis (Toad) Cummins, all of Russell. 
and E. D. (Ed) Bradstreet, formerly 
a Topeka landman who is moving his 
office to Russell. 


Carter McClain Well Flows 
25 Bbi of Oil Per Hour 


Carter Oil Company’s No. 2 John- 
son in McClain County, Oklahoma, 
has been drilled to a total depth of 
9011 ft. On drillstem test between 
8975-9011 ft, with tool open one hour 
and 10 minutes, gas showed in 25 
minutes at a rate of 260,000 cu ft a 
day. The water load was recovered in 
54 minutes and 32.5 gravity oil be- 
gan flowing at a rate of 25 bbl an 
hour through a 5¢-in. choke. 


Drilling Due to Slacken 
In Canada’s Redwater Area 


Drilling may slacken in the Red- 
water field, Calgary, Canada, in the 
latter half of this year, after 212 years 
of rapid development. Imperial re- 
cently brought in 5 producers in one 
week, all around the producing edges, 
4 of them in the Simmons perimeter. 
Although Redwater might ultimately 
total 900 wells, 841 have already been 
drilled. A total of 35 locations have 
been spotted at Redwater, but of these 
14 have been listed for many months 
and in fhany cases are too question- 


able to drill. 


Osage Oil Wells Undergo 
Water-flooding Treatment 


In a move that make the Osage In- 
dians the wealthiest Indians in the 
world, water-flooding of once-aban- 
doned oil wells near Bartlesville, Ok- 
lahoma, was begun. In ceremonies 
conducted by 16 oil companies and 
the tribal council, the flow of water 
from wells along the Arkansas river 
was begun. The water was forced un- 
der pressure through the once-produc- 


ing oil sands 7000 ft beneath the . 


Osage nation. Water flooding of the 
oil sands is expected to force 140.- 
000.000 bbl of oil to the surface dur- 
ing the next 28 years. 





Rotary rigs operating in oil fields 


of United States and Canada* 








Arkansas Rocky New 
Gulf Pacific Oklahoma Louisiana Mountain Mexico 
Total Coast Coast Kansas Texas Canada West Texa: 
Weeks (May) 
ij. ee 2618 957 157 461 144 264. 878 


Fourth ........ 2578 567 150 


Weeks (June) 


First ............ 2640 583 140 
Second ........ 2637 573 140 





391 153 177 883 


452 161 274 872 
349 154 287 881 


*As reported to American Association of Oilwell Drilling Contractors by Hughes Tool Company. 
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Income Tax Changes Affect 
Drilling Operations 

The encouragement of diversion 
from. development to wildcat drilling, 
which was made an expression of 
policy by Imperial Oil last fall, has 
been given an official assist by Ca- 
nadian income tax changes and con- 
tinuations provided for in the budget 
speech of the minister of finance, Hon. 
Douglas Abbott, in the House of Com. 
mons on April 10. 

The most important provisions that 
should hasten the diversion of rigs to 
wildcatting are the extension of cer- 
tain deductions for another year. The 
special deduction from income and 
taxes with respect to expenditures on 
deep test oil wells is extended to 1952, 
and for ordinary operations to 1954. 
This provides exemption from taxable 
income of drilling and exploration 
costs, including geological and geo- 
physical expenses incurred in explor- 
ing or drilling for oil and natural gas 
in Canada. This applies both to com- 
panies and to unincorporated bodies 
such as associations, partnerships, or 
syndicates. 

The deep test wells deduction ap- 
plies to “the testing of a significant 
geological structure by a deep teat 
well” that proves unproductive and 
has been spudded in up to the end of 
1952. It also applies to a group of test 
wells on a significant stratigraphic 
trap, drilled to a depth of at least 25, 
000 ft and all proving dry, provided 
such drilling is shown to have been 
desirable in order to extend Canadian 
petroleum resources. 

For most companies, depreciation 
on assets acquired after the date of 
the budget speech will be held in sus- 
pension for four years, during which 
the normal tax rate is probably going 
to remain high. Exempted from the 
deferment are expenditures on capital 
assets for oil and gas well equipment 
and gas distribution equipment. 
Equipment for oil production and dis- 
tribution will be exempt at the discre- 
tion of the minister of trade of 
commerce on special application. Cu- 
mulatively, the effect of these provi- 
sions should be to concentrate atten- 
tion still further on the exploratory 
drilling side of the industry. The ap- 
proaching scarcity of enough steel to 
satisfy over-all demands from all 

branches may have a concurrent effect 
on diverting activity in that direction. 
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Shell Oil Well Sets New 
Louisiana Depth Record 


Louisiana has a new deep hole rec- 
ord, set recently by Shell Oil Com- 
pany at its No. 1 H. T. Gonsoulin in 
Weeks field of Iberia Parish. The well 
is now drilling below 16,240 ft, to 
break the old record of 16,237 ft set 
by Placid at its No. 1 City of New 
Orleans wildcat in Lafourche Parish. 
It is not known how deep Shell plans 
to go with this well. This is the sec- 
ond record Shell has set in Louisiana. 
The other is for deepest production at 
the No. 2 Weeks Gall State Unit where 
production is from 15,148 ft. 


Gulf Well Gets Big Flow 


Gulf Oil Corporation has a new well 
in Oklahoma County, Oklahoma. The 
company’s No. 1 Moyer was drilled to 
a total depth of 6203 ft, with the Sec- 
ond Wilcox sand topped at 6196 ft. 
The new well flowed 240 bbl of oil in 
24 hours through 1/64-in. and 34-in. 
chokes with 88,000 cu ft of gas a day 
and continuing to test. 


Drill Kansas Field Wells 


Cities Service Oil Company has 
completed 8 new gas wells in the Hugo- 
ton field of Morton County, Kansas. 
They are the company’s Loether A, 
which was completed for an open flow 
of 17,400,000 cu ft, Parker B for 12.,- 
100,000 cu ft, and Burton B for 6,- 
710,000 cu ft. 


Warren Extends Reef Pool 


The Sharon Ridge Canyon reef pool 
in Scurry County, West Texas has 
been extended one-half mile to the 
north by Warren Oil Corporation. 
The company’s F. M. Addison No. 1 
well on official potential flowed 2064 
bbl through a 1-in. choke in 24 hours 
with a gas-oil ratio of 924 cu ft a bar- 
rel. This was a natural flow without 
the use of acid. 


North Dakota Test Fails 


Phillips Petroleum Company has 
announced abandonment of the North 
Dakota wildcat, No. 1 Dakota, in Nor- 
ton County. No indications of com- 
mercial oil recovery was encountered 
at a total depth of 7790 ft. Only a 
slight stain was found between 4912- 
22 ft. 


Mississippi Field. Well 

Humble Oil and Refining Company 
has completed a 1 mile south exten- 
sion to the East Yellow Creek field of 
Wayne County, Mississippi. It is the 
company’s No. 1 Mrs. J. B. Mayfield, 


which pumped on initial tests at the. 


rate of 166 bbl of 16.4 gravity oil per 


day. Production is from Stanley sand 
perforations at 4598-4603 ft. 
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New Mexican Well May Be 
Important New Discovery 


Discovery of a new oil field in the 
Tehuantepec Isthmus area of Mexico 
was announced by Ralph K. Davies, 
president of American Independent 
Oil Company. The discovery well, 
known as Rabon Grande No. 1, is 
located about 5 miles east of the City 
of Coatzacoalcos in the State of Ta- 
basco and present indications are that 
it will flow at a rate of 200 to 250 bbl 
daily of 32.5 gravity oil. 

“Further production tests are 
underway, Davies said, “and addi- 
tional drilling will be required before 
the significance of the strike can be 
fully appraised but this appears to be 
a distinctly important discovery.” A 
second well is scheduled to be 
spudded in immediately. 


New Well in Texas Field 


Plymouth Oil Corporation has 
brought in a new well in the Pem- 
brook field, Upton County, Texas. 
The well is situated in the Sprayberry 
sand, and is known as Greathouse No. 
1. It flowed 162 bbl of oil in 24 hours 
through a %-in. choke, and was 
drilled to a total depth of 6952 ft. It 
is Plymouth’s first well in the Pem- 
brook field, where it owns 640 acres. 


New California Well 


Richfield Oil Corporation has com- 
pleted a new well in the Kern County, 
Coles Levee field, California. The new 
well is producing at the rate of 222 
bbl daily of 33.4 gravity crude oil 
through a 14/16-in. choke. It was 
drilled to a depth of 9433 ft. 


Crude Analysis Described 
The method by which the Bureau of 


Mines has made thousands of analyses 
of hundreds of different crude oils on 
a comparable basis is described in 
detail in a bulletin released by Secre- 
tary of the Interior Oscar L. Chap- 
man. The necessary equipment also is 
described and illustrated. Known as 
the Bureau of Mines routine method, 
the procedures described in the new 
bulletin, No. 490, have been standard 
not only with the Bureau, but with a 
number of other Government agencies 
and with oil companies since it was 
first described in Bulletin 207, issued 
‘in 1922 under the title, “The Analyt- 
ical Distillation of Petroleum and Its 
Products.” The new bulletin describes 
the equipment and procedures used in 
the routine method of making crude 
oil analyses. 

Bulletin 490 may be obtained from 
the Superintendent of Documents, 
United States Government Printing 
Office, Washington 25, D. C., for 50 


cents a copy. 
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New Sand Opened 
In Louisiana Field 


A new oil sand has been opened in 
the north flank of the Valentine field, 
Lafourche Parish, Louisiana. The 
well, the No. 3 South Coast Corpora. 
tion, flowed 306 bbl of 43.7 gravity oil 
daily through a 9/64-in. choke from 
12,798 to 12,824 ft. Tubing pressure 
was 6400 lb and gas-oil ratio was 
5948 tol. 


Okahoma Well Promising 


The Texas Company has good pros- 
pects for a successful well at its No. 1 
Smith in Garvin County, Oklahoma. 
On drillstem test from 7021-57 ft, with 
tool open 40 minutes, the operaior 
had gas in 2 minutes, estimated at 3,- 
640,000 cu ft. The well then flowed 64 
gravity condensate in 10 minutes at 
the rate of 10 bbl per hour through 
a %-in. top hole choke. When oper- 
ator pulled tool, he recovered 125 ft 
of 64 gravity condensate, and 120 ft 
of oil cut mud, and is drilling ahead 
at 7128 ft. 


Shell Completes Two Wells 
In Elk City Oil Field 


Shell Oil Company has completed 
two good gas and oil producers in the 
Beckham County, Oklahoma, sector 
of the prolific Elk City field. The com- 
pany’s No. 2 Fender “B” flowed 532 
bbl of 61.3 gravity condensate in 24 
hours through a 22/64-in. choke. It is 
plugged back to 10,011 ft. 

The other well is the No. 2 Beck, 
which flowed 505 bbl of 60.9 gravity 
condensate oil in 24 hours through a 
22/64-in. choke. The well has a 
plugged back depth of 10,117 ft. 

Production of the Fender was from 
perforations between 9675-9700 ft 
and between 9725-9810 ft. Gas-oil 
ratio was 5750 to 1. The Beck was 
producing from perforations between 
9560-9610 ft and between 9650-9710 
ft. Its gas-oil ratio was 9481 to 1. 


New Well in Waterloo Pool 


Ashland Oil and Refining Company 
has completed another producer in 
the Southeast Waterloo pool of Okla- 
homa County, Oklahoma, with its No. 
2 Walter Wilson. The new well flowed 
56 bbl of load oil with 109 bbl of new 
oil in 15 hours through 14-in. choke. 
Hole was drilled to 5991 ft. Open hole 
was treated with Hydrafrac. 


Sun Producer Completed 


Sun Oil Company has completed a 
new producer in the Fox-Graham pool 
of Carter County, Oklahoma. It is the 
company’s No. 6 Davis, which flowed 
70 bbl of oil in 24 hours through ! |- 
in. choke at plug back depth of 3951 
ft. Hole was carried to 4340 ft. 
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Two Wildcat Wells Are 
Completed in Wyoming 

General Petroleum Corporation has 
completed two exploratory wells in 
Wyoming. Its exploratory outpost 
well, Slick Creek No. 22-2-G, in the 
Big Horn basin district has been com- 
pleted flowing at the initial production 
rate of 762 bbl daily of 34.4 degree 
crude oil through a %-in. bean. The 
well was drilled to a depth of 10,523 
ft. 

General Petroleum’s other explora- 
tory well, Tip Top No. 4X-12-G, in 
the Green River basin district, was 
completed flowing and has present 
production of 146 bbl daily of 60 


deg oil. 


Discovers New Mexico Pool 


A new Delaware sand pool has been 
discovered near Carlsbad, New Mex- 
ico. Discovery well is Southern Cali- 
fornia Petroleum Corporation’s Val- 
ley Land No. 1, which has been 
drilled to a total depth of 2776 ft for 
an excess of 100 bbl a day of 52 deg 
gravity sweet oil. The new pool is in 
Eddy County. 


Prolific Discovery Seen 
For Martin County, Texas 


Pan American Production and For- 
rest Oil Company’s No. 1 F. D. Breed- 
love may prove to be an important 
flush discovery in northwest Martin 
County, Texas. On drillstem test at 
12,074-138 the well had an oil flow 
in 49 minutes. On an hour gage, it 
tanked 45 bbl of oil with gas-oil ratio 
267 to 1. The well first showed for a 
discovery in flowing 18 bbl of oil an 
hour on a test at 12,078-98 ft. Second 
test at 10,070-118 got a 40-bbl per 


hour flow. 


Sinclair Well Competed 


Grant County, Oklahoma, is scene 
of Sinclair Oil and Gas Company’s 
No. 1 Hyder Mulkey, which has 
opened a new Wilcox sand pool. The 
wildeat is about 14% miles south and 
east of the Rich Valley pool. The new 
well topped the Wilcox sand at 5793 
ft and on drillstem test between 5798- 
9820 ft, total depth, with tool open 56 
minutes, it had gas in 4% minutes, 
mud in 28 minutes, and oil in 32 min- 
utes. It flowed 42.3 gravity oil at a 
rate of 30 bbl an hour with 2,000,000 
cu ft of gas a day. Recovery was 1080 
ft of oil and 180 ft of muddy oil. 
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West Texas Leases Sell 
At Near-Record Prices 


Near-record prices were paid for 
mineral leases on the University of 
Texas lands in West Texas. Bonus pay- 
ments totaled $5,651,550 on 148 tracts 
in Andrews, Martin, Crane, Upton. 
Crockett, Irion, Pecos, and Hudspeth 
counties. Magnolia Petroleum Com- 
pany paid a $1,280,000 bonus for 
drilling rights on 2389 acres in An- 
drews County, location of several oil 
fields. The company is required to 
drill a well to 5500 ft within 6 months. 
Other oil companies also paid high 
bonuses for drilling rights. 


Kansas Well Opens Pool 


A new Kansas pool opener has been 
completed in Saline County by E. K. 
Carey. The well is the No. 1 Oberg, 
which niade 1186 bbl daily on draw 
down test. It produces from Viola 
lime, after being drilled to 3416 ft 
total depth. A mile north of the Ryd- 
ing field, and a mile west of nearest 
producing production in the Smolan 
field, it has been listed tentatively as 
opening the Ryding North pool. 


Carter Well 21 Miles 
From Other Production 


Carter Oil Company is continuing 
tests at its No. 1 Garrett in Beckham 
County, Oklahoma. The new discov- 
ery, which is 21 miles from other pro- 
duction, is thought to be a forerunner 
of further extensive development in 
the area. A packer test of casing per- 
forations at 10,290-295 ft with well 
open 12 hours filled 2790 ft of oil. Lat- 
est reported test was of perforations 
at 10,280-285 ft, in which the well 
flowed by heads approximately 20 
bbl of oil over a 12-hour period. Gas 
was at the surface within 22 minutes 
after the well was opened. By swab- 
bing, the well yielded 35 bbl in 8 
hours. Fluid stands at 7500 ft. Gravity 
of the oil is 40 deg. 


Texas Venture Success 


Transcontinental Oil Corporation 
has reported its first successful wild- 
cat venture in Archer County, Texas. 
The new well is the company’s Hemmi 
No. 1, which came in at a rate of 240 
bbl of oil a day. The firm expects a 
discovery allowable of 120 bbl a day 
for 30 days over an 18-month period. 
The same allowable is expected for 
the first five wells on the field. 
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Amerada to Drill 
North Dakota Tests 


Amerada Oil Petroleum Corpora. 
tion has announced that it has applied 
for permission to drill two new wild- 
cat exploratory tests in North Dakoia 
where it recently found that state's 
first oil well. The first one will be the 
No. 1 Bakken, which will be about 12 
miles north of the No. 1 Clarence Iver- 
son. The No.1 Iverson, after producing 
47 to 50 gravity oil from 11,630 to 11.- 
660 ft was killed, and is now being 
deepened below 11,730 ft. Both tests 
are in Williams County, in the heart of 
the Williston Basin, a structural fea- 
ture that takes in western” North Da- 
kota, eastern Montana, and part of 
western South Dakota, as well as pari 
of southern Manitoba in Canada. 


Oklahoma Producer Seen 


A good producer is assured at Crow 
Well Servicing Company and Jack 
Reese’s No. 2 A. L. Pippen in Choc- 
taw County, Alabama. Latest gage 
showed the well pumping at the rate 
of 186 bbl of 20 gravity oil per day 
based on a 12-hour test during which 
the well pumped 93 bbl of oil. Pro- 
duction is being obtained from satu- 
rated oil sand in the “A” sand zone of 
the Eutaw formation, which was per- 


forated with 104 shots at 3894-3912 ft. 


Florida Wildcat Drilling 


Drilling has begun at a wildcat ven- 
ture in Collier County, southern Flor- 
ida. Humble Oil and Refining Com- 
pany’s No. 1 Collie Corporation is the 
test. Operator has set 20-in. conductor 
pipe at 115 ft, 13°¢-in.-conductor pipe 
at 115 ft, and surface casing at 1036 
ft and at latest reports was drilling 


ahead below 2800 ft. 


Tests for Geologist Set 


The United States Civil Service 
Commission has announced a geol- 
ogist examination, for filling positions 
throughout the United States, at year- 
ly salaries ranging from $4600 to 
$7600 a year. No written tests will he 
given applicants for the geologist ex- 
amination. To qualify they must show 
that they have had appropriate col- 
lege education or a combination of 
appropriate college study and experi- 
ence. In addition, they must have had 
professional experience in geology. 
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Exploration Program Set 
For British Columbia 


A $300,000 exploration program in 
which more than 20 oil and gas firms 
will take part, has been set for the 
Lone Mountain, area of northern Brit- 
ish Columbia, about 50 miles south of 
Dawson Creek. Initial drilling is to 
begin immediately. The program will 
be the largest gas and oil exploration 
ventures to be undertaken in British 
Columbia, covering 750,000 sq miles. 

Organizations participating in the 
pool and syndicate, or both, through 
erants of cash and land are: Allenbee 
Petroleums, Pacific Petroleums, Cal- 
van Petroleums, Cardinal Petroleums, 
Ltd., C. C. Cross & Company, Alberta, 
Ltd., Consolidated Cordasun Oil, Ltd., 
Edvan Petroleums, Freehold Corpor- 
ation, Hargal Oils, Jupiter Oils, Kroy 
Oils, Lone Mountain Oil Develop- 
ment Co., Lone Mountain Murray 
River Syndicate, Monkman Pass Oil 
Company, Monkman Syndicate, Royal 
Canadian Oil, Spooner Oils, Totem 
Petroleums, Trans Empire Oils, West- 
ern Petroleum Leases, Ltd., and Wil- 


rich Petroleums. 


Canadian Wildcat Drilled 


A three-zone discovery has been re- 
ported in a wildcat about 5 miles 
southwest of the current producing 
limits of the Leduc oil area in Canada. 
The Texaco Exploration Company 
and McColl-Frontenac Oil Company, 
Ltd., found D2 Devonian oil at their 
Wizard Lake wildcat, a well that had 
previously discovered Viking sand gas 
and Lower Cretaceous oil. Hole will 
be carried down to the D3 Devonian 
equivalent in the 4th zone. 


Deep Wildcat Drilled in 
Grady County, Oklahoma 


The No. 1 Mainka-Ring in Grady 
County, Oklahoma, has been com- 
pleted for a flow of 217 bbl of oil, no 
water, in 24 hours through a % in. 
choke with gas flow of 1,136,000 cu 
ft. The Gulf Oil Corporation and 
Skelly Oil Company well was drilled 
to 13,651 ft originally, but has been 
plugged back to 12,280 ft. 


Utah Well Successful 


The A. K. Wilson wildcat in Iron 
County, Utah, has found oil in the 
Moenkopi. The well is the State No. 1, 
situated on the east flank of San Rafael 
swell on a surface high. The Moen- 
kopi was topped at 1751 ft, and a sat- 
urated sandy lime was found between 
1967-69 ft. The Salt Lake City op- 
erator bailed 7 bbl of 23 gravity oil 
per day from the zone. 


Colorado Pool Opened 


A new pool in Logan County, Colo- 
rado, has been opened with Plains Ex- 
ploration Company’s wildcat well 
there. The new well flowed on test be- 
tween 5235-51 ft in the “J” sand. It is 
situated 314 miles south of Yenter. 


Wyoming Tests Planned 


Mountain Fuel Supply Company 
has announced its plans for drilling a 
test well at Grizzly Buttes in south- 
western Wyoming in an effort to in- 
crease its supply of natural gas. The 
company has been authorized by the 
Utah public service commission to in- 
crease the rates it charges consumers 
so that it will have funds to finance 
drilling of new test wells. 
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Geophysical Publications 
Deposited in S. M. U. Library 


The Dallas Geophysical Society has 
contributed initial funds for purchiase 
of geophysical publications to be de. 
posited in Fondren Library on the 
campus of Southern Methodist Uni- 
versity in Dallas, Texas, accordiny to 
Robert M. Trent, director of the SMU 
libraries. 

The SMU library has been chosen 
as the official depository for geophysi- 
cal publications that will be made 
available to geophysicists of the Dal- 
las area. Thomas R. Shugart, geophy- 
sical consultant, is president of the 
Dallas Geophysical Society, a local 
section of the Society of Exploration 
Geophysicists. 


Kansas Well Brought in 


A new oil and gas well has been 
brought in in Seward County, Kan- 
sas, for a show of 55,523,000 cu ft of 
gas daily. The well is the J. M. Huber 
No. 1 Agnes Feese, about % mile 
southeast of the Light field. Observers 
said the distillate showing with the 

as in the new Huber well indicated it 
would deliver about 89 bbl of distil- 
late daily when produced at the 25 
per cent rate allowed under gas pro- 
ration. The well is producing through 
perforations at 5942-68 cut in the top 
of the Mississippian. Bottom hole 
pressure was reported as 1580 psi. 


New Oil Pool Seen 
For Oklahoma Area 
A new oil pool seems evident for 


Pauls Valley, Oklahoma, where Harry 
H. Diamond, Inc., and Fleet Drilling 
have tested oil in the basal Pennsyl- 
vania. Their No. 1 Cleve Dixon, ran 
a 1-hour test at 3412-44 ft to show gas 
at once at an estimated 2-3 million 
cu ft daily, and sprayed oil and mud 
in 30 minutes. Oil spray cleaned up 
and was estimated at 3 bbl per hour. 
Tester was pulled to recover 600 ft of 
40-gravity oil and 270 ft of salt water. 


Illinois Well Testing 

The Gilliam Drilling Company’s 
No, 1 Fitzgerald in Franklin County, 
Illinois, has set pipe in the Cypress 
sand at 2528 to 2538 ft. Total depth 
is 2980 ft. A 2-hour drillstem test re- 
covered 260 ft of free oil, 90 ft of oil 
cut mud, and no water. It is one-half 
mile from other oil wells. 


B-A Drills Colorado Well 
The British-American Oil Produc- 


ing Company’s Monroe No. 1 wildcat 
in Logan County, Colorado, has been 
completed for 135 bbl per day. Pro- 
duction is from the Graylon forma- 
tion, D sand at 4888-4894. ft. 
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“Only by direct analysis of cored samples can all productive 


characteristics of sub-surface formations be accurately determined.” 


CORE LABORATORIES, iN Cc. 


DALLAS, HOUSTON, CORPUS CHRISTI, MIDLAND, ABILENE, SAN ANTONIO, TYLER, WICHITA FALLS, and POST, TEX.; 
OKLAHOMA CITY and ARDMORE, OKLA.; SHREVEPORT and LAFAYETTE, LA.; NATCHEZ, MISS.; BAKERSFIELD, CALIF.; DENVER, 
COLO.; WORLAND, WYO.; EL DORADO, ARK.; FARMINGTON, N. MEX.; CALGARY and EDMONTON, CAN.; VENEZUELA, S. A. 
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SIO OGIO DS I IS 


> L. E. Fitzjarrald, general superin- 
tendent, Phillips Petroleum Company, 
has been appointed manager of the 
production department; H. H. Kave- 
ler, assistant to the vice president, has 
been appointed assistant manager, and 
J. M. Houchin, assistant general su- 
perintendent, has been appointed gen- 
eral superintendent. 

C. P. Dimit, vice president and di- 
rector of Phillips, will continue as vice 
president in charge of production. 

Fitzjarrald, who joined Phillips in 
1919, has been general superintend- 
ent since 1944, He has served in the 
production department since 1922, 
when he was appointed chief clerk. 
Kaveler joined the company in 1936, 
as assistant section chief in the pro- 
duction department. 

Houchin joined Phillips in 1933. 
He has served continuously in the pro- 
duction department, having been aj.- 
pointed assistant general superintend- 
ent in 1944, He is a graduate of the 
University of Oklahoma. 


>» James F. Ormond, production de- 
partment field engineer for the Sunray 
Oil Corporation, Midland, Texas, was 
recently awarded the National Safety 
Council’s President’s Medal. Ormond 
will be awarded the medal by the Med- 
al Administration Committee of the 
Council for successfully applying ar- 
tificial respiration to a fellow work- 
man, Kenneth D. Mullings, who inad- 
vertently came in contact with an elec. 
trical wire carrying 12,777 volts of 
electricity while working on a West 
Texas lease near Odessa. 


> Karl C. ten Brink, former instruc- 
tor at Rice Institute who has been with 
The Texas Company since 1947, has 
been promoted to assistant director of 
producing research, Bellaire labora- 
tories, of the company. He is a gradu- 
ate of Rice Institute and holds the 
B. S., M. A., and Ph. D. degrees in 
chemical engineering. He was an in- 
structor at Rice from 1940 to April 
1943. Ten Brink joined The Texas 
Company in 1947, as a chemical en- 
cineer at Bellaire. 


> Dale Benedict, Oklahoma and 
Vid-Continent landman since 1925, 
was named assistant manager of Deep 
Rock Oil Corporation’s land depart- 
ment succeeding L. M. Swayze, re- 
cently resigned. He attended the Uni- 
versity of Oklahoma, then began land 
work in the Southwest with Tide Wa- 
ter Associated Oil Company. 


B-92 


9 ,9.0. 0.0 9.9.9.9. 9 0.0.9.9 9. 0.9 6%", 00° 0 '00'0"0'0'0"0"0"e"e'e: 
OO Hoare rere rere rorer er 0reLer 0.10 Ore reer er erererererererererere 





charge, petroleum engineering divi- 
sion, Humble Oil and Refining Com- 
pany, has been appointed chief petro- 
leum engineer during Bowman Thom- 
as’ tour as assistant manager. 

T. J. Fuson, division petroleum 
engineer, Gulf Coast diyision, became 
assistant chief petroleum engineer, re- 
placing Ragland. H. M. Crause, Jr., 
assistant division petroleum engineer, 
Louisiana division, replaced Fuson as 
division petroleum engineer of the 
Gulf Coast division. 

Joe F. Homer, supervising petro- 
leum engineer, was named assistant 
division petroleum engineer, Louisi- 
ana division, to replace Crause. 

W. F. Barrett, district superin- 
tendent, Government wells district. 


R. C. Barbour 


> R. C. Barbour has been appointed 
manager of Humble Oil and Refining 
Company’s production department. In 
his new position he will be active head 
of all production operations, report- 
ing to the director in charge, C. E. 
Reistle, Jr. 

At the same time there were created 
two training positions to be occupied 
by assistant managers. These posts 
will be filled for the present on a ro- 
tating basis on tours of one year each, 
the announcement said. Bowman 
Thomas, former chief petroleum en- 
gineer, will be assistant manager in 
charge of all staff organizations of 
the department. R. R. MeCarty, who 
has been assistant division superin- 
tendent in Southwest Texas, will head 
drilling and producing operations. 

As part of the training program. 
Douglas Ragland will become chief 
petroleum engineer. He was formerly 
assistant chief petroleum engineer. 
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will serve temporarily as assistant di- 
vision superintendent of the South- 
west Texas division, replacing Me- 
Carty. 

William A. Castille, assistant di- 
vision civil engineer, Louisiana divi- 
sion, transferred to the civil engineer- 
ing division, Houston office, for work 
as senior supervising engineer during 
the absence of L. O. Zapp. Zapp is 
on leave for a government assignment. 

Richard J. Lee, senior petroleum 
engineer, Houston office, was trans- 
ferred to the Willamar district, South- 
west Texas division, as district petro- 
leum engineer. 

E. T. Mace, toolpusher, moved 
from the Paradis district, Louisiana 
division, to the Palestine district, East 
Texas division. 





R. R. McCarty 


Barbour joined Humble in 1921 as 
a lease oil pumper. In 1923, he be- 
came district superintendent of the 
Powell oil field. In 1946 he became 
general superintendent of the produc- 
tion department. 

Thomas joined Humble as a junior 
petroleum engineer in 1929, shortly 
after graduating from the. University 
of Oklahoma. In January 1940 he was 
promoted to assistant chief petroleum 
engineer and in March 1945 he was 
named chief petroleum engineer in the 
company’s production department. 

McCarty, a graduate of Louisiana 
State University, began his career 
with Humble as a student engineer in 
1930. In 1946 he was appointed as- 
sistant division superintendent of the 
Southwest Texas division, with head- 
quarters at Corpus Christi. He has 
held that position until his recent pro- 
motion in Humble’s company training 
program. 








3 
| 














In Perforating, Testing, and Fishing Tool Services 


NEW SERVICES . yew 10008 





ks Latest News About New Tools, Techniques and Services sy 





You Get MORE Than 


MORE OIL 


With McCullough, World’s Hardest 


Shooting, Gun and Jet Perforators! 


MORE OF EVERYTHING—Judge for 
yourself by these excerpts from typical 
job reports from a few McCullough 
service branches: 


—MORE THAN MORE OIlL— 


Ventura, California. You get record- 
breaking speed and efficiency, when you 
order McCullough perforating service. 
Saving valuable rig time is a MUST 
with all McCullough crews: 6140 Mc- 
Cullough Burrless Bullets shot in only 
51 hours! 5718 McCullough Burrless 
Bullets shot in only 43 hours! 7188 Mc- 
Cullough Burrless Bullets shot in only 
65 hours! 102 McCullough Glass Jet 
shots in only three hours! 


—MORE THAN MORE OIL— 


Edmonton, Canada. You get unmatched 
service because McCullough will go any- 
where, anytime to do your perforating. 
In Canada, it is common for McCul- 
lough crews to fly hundreds of miles— 
in winter or summer —to bring fast, 
efficient service to remote wildcat areas. 
Perforating is accomplished without the 
need of electrical equipment, since Mc- 
Cullough Gun Perforators can be fired 
either mechanically or electrically—an 
exclusive McCullough feature! 





—MORE THAN MORE OiL— 


Fox, Oklahoma. You get more types of 
guns, more sizes of bullets, and the 
maximum safe charge of explosives in 
small pipe, where MORE POWER is 





McCULLOUGH TOOL COMPANY 
5820 South Alameda Street, Los Angeles 58, California 
405 McCarty Street (P.O. Box 2575) © Houston, Texas 
CANADA: Edmonton, Alberta * EXPORT OFFICE: Los Angeles, California 
VENEZUELA: United Oilwell Service Co., $.A.; Caracas, Anaco, Maracaibo 
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needed. In this particular well, 4%” 
drill pipe was set due to the scarcity of 
casing. Ordinary jet perforators could 
not do the job, due to the small charge 
of explosives necessary in a small O.D. 
rigid body gun. The McCullough Glass 
Jet Perforator with a Steel Strip Car- 
rier permitted the use of the maximum 
safe charge of explosives, resulting in 
a successful gas well. 


—MORE THAN MORE OiL— 


Billings, Oklahoma. You get the best 
perforating job possible, regardless of 
the size or number of casing strings in 
your well. On this particular job, one 
service company refused to attempt 
perforating due to the thickness of the 
casing, the number of strings, and the 
large amount of cement behind the 
pipe. This job, witnessed by represen- 
tatives of four oil companies, was shot 
with the McCullough Glass Jet Per- 
forator. Quantities of water were pro- 
duced after perforating. Another serv- 
ice company attempted to perforate 
with a large open hole jet charge but 
failed to improve results. 


—MORE THAN MORE OIL— 


Houston, Texas. New McCullough Glass 
Jet Perforators now achieve .759% 
greater penetration, through solid steel 
plate, with .375% LESS explosives—by 
actual surface tests! In competitive 
tests no other perforator even ap- 
proaches it! In addition to more oil 
this means less chance of damage to 
the casing in your well. Another im- 


PERFORATING, TESTING AND FISHING SERVICE ANYWHERE — ANYTIME! 


To obtain more information on products advertised see page E-33 


provement has been the use of a 50% 
stronger steel strip carrier, eliminating 
the possibility of debris. 


—AND, OF COURSE, MORE OIL— 


Reports from all branches and district 
offices have one thing in common — 
MORE OIL, even after all other meth- 
ods fail to get results! These cases are 
too numerous to list, it would take 
pages. But here are only a few: 8 B/D 
to 256 B/D; 40 B/D to 180 B/D; 35 
B/D to 225 B/D; 0 B/D to 950 B/D; 
0 B/D to 1560 B/D potential; 8 B/D 
to 183 B/D; ete. 


—WHY CALL McCULLOUGH?— 


You are interested in what we or our 
tools can do for you. You will never 
know the many benefits of our service 
until you call us. McCullough Service 
Engineers are available in your area, 
for consultation on your perforating 
problems, and without: obligation. They 
are oil men with the hardest shooting, 
deepest penetrating Gun and Jet Per- 
forators in the world. These are pro- 
duction tools. If oil is there they will 
get more of it, and that is what you 
are after! 


—WRITE FOR THIS CATALOG— 


Write for your copy of the new 
McCullough Section of the Composite 
Catalog. Pages 3209 to 3223 are de- 
voted to perforating. Factual informa- 
tion you need — illustrations, specifica- 
tions, operating data, results. Send for 
your copy today. 





SERVICE LOCATIONS: TEXAS: Houston, Snyder, Alice, Cisco, 
Corpus Christi, McAllen, Odessa, Tyler, San Angelo, Victoria, Wichita Falls. 
OKLAHOMA: Oklahoma City, Guymon, Healdton. MISSISSIPPI: Laurel. 
NEW MEXICO: Hobbs. KANSAS: Great Bend. WYOMING: Casper. 
CALIFORNIA: Los Angeles, Avenal, Bakersfield, Ventura. LOUISIANA: 
Houma, Lake Charles, New Iberia, Shreveport. COLORADO: Sterling. 
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> James R. Puckett has been pro- 
moted from district petroleum engi- 
neer of Magnolia Petroleum Com- 
pany’s Kermit producing district to 
division petroleum engineer of the 
Kansas - Illinois - Kentucky division 
with headquarters at Wichita, Kansas. 
Puckett replaces John R. Van Slyke, 
who went into business for himself. 

Ht. K. Holland has been promoted 
from assistant division petroleum en- 
gineer of Magnolia’s Gulf Coast divi- 
sion at Houston to division engineer 
of the Oklahoma division with head- 

,quarters at Oklahoma City. He re- 
placed Henry L. Waszkowski, who 
has been made assistant superintend- 
ent of the Healdton producing district. 

Dee F. Pendley, Jr., has been 
promoted from a petroleum engineer 
of the Kermit district to district petro- 
leum engineer of Magnolia’s Electra 
producing district. 

Robert W. Lewis, Jr., has been 
promoted from district petroleum en- 
vineer of the Falfurrias district to as- 
sistant division petroleum engineer of 
Vagnolia’s West Texas division with 
quarters at Midland, Texas. 

Robert C. Randle has been pro- 
moted from a petroleum engineer of 
the Falfurrias district to district pe- 
iroleum engineer in the same district. 

Ollie J. Ford, Jr., district petro- 
leum engineer of Magnolia’s Rusk pro- 


Paul W. McFarland 
> Paul W. McFarland has been ad- 


vanced to the position of assistant 
chief geologist for Sun Oil Company’s 
Southwest producing division, with 
headquarters in Dallas, Texas. 

He will continue as regional geolo- 
cist in charge of the San Antonio, Cor- 
pus Christi, and McAllen districts, a 
position he has held for a number of 
years. 

McFarland attended the University 
of Kansas, finishing there in 1921. He 
joined Sun in 1923, and served about 
two years in Venezuela. On his return 
to the United States, he worked briefly 
it Tulsa, Oklahoma, before going to 
Laredo, Texas, in October. 1925. He 
spent two years there and a similar 
period at San Antonio before joining 


the Dallas office in 1929. 
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ducing district in East Texas, has 
been transferred to the same position 


- in the Kermit produciug district. 


Joseph A. Morris has been pro- 
moted from a petroleam engineer in 
the Alice producing disirict to dis- 
trict petroleum engineer of Magno- 
lia’s Rusk producing district with 
headquarters at Kilgore, Texas. 


> V. M. Grant, assistant division su- 
pervisor of industrial relations, Okla- 
homa division, producing: department, 
The Texas Company, has been pro- 
moted to division supervisor of indus- 
trial relations, Rocky Mountain divi- 
sion, and transferred to Denver, Colo- 
rado. 

He will replace S. F. Chamberlin, 
who has been recalled into military 
service as a Captain in the U. S. Air 
Force. Chamberlin has been super- 
visor of industrial relations in the 
Rocky Mountain division since June 
1, 1948. 

Grant is a graduate of Northeastern 
State Teachers College, Tahlequah, 
Oklahoma, and was employed by The 
Texas Company in the Oklahoma di- 
vision offices at Tulsa in 1937. Suc- 
ceeding Grant at Tulsa will be E. L. 
Taylor, head payroll clerk of the 
Oklahoma division. He is a graduate 
of Tulsa University and has been with 
the company since 1939. 


Frank O. Prior 


> Frank O. Prior, vice president in 
charge of production, a member of the 
executive committee, and a director 
of Standard Oil Company (Indiana). 
has been elected executive vice presi- 
dent by the board of directors. 

Prior joined Midwest Refining 
Company, a former subsidiary of 
Standard Oil Company (Indiana), in 
1919 as a roustabout in the Salt Creek 
field of Wyoming. He was made pres- 
ident of Stanolind Oil and Gas Com- 
pany in 1930, when the company was 
formed through a merger of Dixie Oil 
and other producing subsidiaries of 
Standard of Indiana to carry on oil 
producing operations. 

In 1945 Prior was elected a director 
and vice president of Standard. He 
attended Stanford University. 


S. M. Gladney 


Tom F. Hill 


> Sam M. Gladney has been named 
manager of Sun Oil Company’s South- 
west producing division. Assistant 
manager of the division since 1947, 
Gladney succeeds J. H. Pressley, who 
has relinquished all managerial and 
official capacities with Sun because of 
prolonged absence from company ac- 
tivities due to continued illness. Press- 
ley has been with Sun since 1905. Suc- 
ceeding Gladney as assistant manager 
will be Tom F. Hill, who has been 
regional land superintendent since 
February 1, 1950. 

Gladney joined Sun Oil Company 
in 1919 as a clerk in the accounting 
department at Dallas. In 1930 he be- 
came district land superintendent at 
Tyler, Texas. He returned to Dallas 
in 1939 as manager of the land de- 
partment, a position he held until his 


. promotion to assistant manager of the 


Southwest division in 1947. He was re- 
cently elected an assistant secretary of 
Sun Oil Company. 

Hill joined Sun Oil Company 20 
years ago as a sample washer in the 
paleontology laboratory at Dallas, 
working part time while still a student 
at Southern Methodist University. He 
became assistant district land super- 
intendent in 1946. Two years later he 
was named a division landman at Dal- 


las, and last year became assistant to 
Gladney. 


> Leo A. Castler has been advanced 
to the position of project engineer in 
the engineering department of Gen- 
eral Petroleum Corporation. Castler, 
who came with the company in 1943 
as a senior draftsman, will report di- 
rectly to A. K. Brumbaugh, Jr., engi- 
neer of design, at the company’s 
Vernon, (California) offices. He is a 
sraduate of University of California. 


> Lee Stedman, Pure Oil Company 
scout from Tyler, Texas, has been 
named president of the National Oil 
Scouts and Landsmen’s Association in 
Beaumont, Texas. Le Roy Francis, 
Jr., Jackson, Mississippi, was elected 
first vice president. Others chosen were 
Dave Ridgway, Casper, Wyoming. 
second vice president; R. L. Denton, 
Midland, third vice president; E. T. 
Hall, Calgary, Canada, secretarv- 
treasurer. Hall is the first Canadian 
ever to hold office in the association. 
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CUT COSTS 
on shallow 
well drilling. .. 


POWER: 


The U-34 is conservatively rated 
at 4,500 ft. with a 275 H.P. 
engine. Ample power for fast, 
efficient operation and long life. 





RANSMISSION: 


lesigned to provide maximum 
ull at safe, fast speeds. Fluid 
oupling saves shock and wear in 
lutches, chain drives, bearings 
nd line. 





CLUTCHES: 
UNIT RIG’S Air-O-Matic 


time-tested under all conceivable 
conditions. Eliminates adjust- 
ments. Same type used on rigs 
of much greater capacity. 


Smooth, fast, trouble-free performances are 

the keys to drilling in any well at minimum cost. All 

these features were taken into consideration when the U-34 was 

designed. That’s why this popular, compact UNIT RIG ; 
model is being used more than ever before for shallow 


well drilling and servicing. 


a 


EQUIPMENT (0 


(SA OKLAHOMA U.S.A 






TU 









DESIGNED FOR THE JOB.... 


Exclusive Export Representative 


MID-CONTINENT SUPPLY CO, 
42 Broadway, New York City 
Cable Address: MIDUNITRIG 






































































> R. I. Williams has been named 


assistant general superintendent of 
erude oil production for Lion Oil 
Company. Williams, who is complet- 
ing his thirteenth year in Lion Oil’s 
production department, moves up 
from the post of superintendent of the 
Southern division. : 

A. W. Wood, recently with Phil- 
lips’ production department, has been 
employed to succeed Williams. In this 
capacity he will supervise the com- 
pany’s oil and gas production opera- 
tions in Louisiana, Mississippi, South 
and East Texas, and South Arkansas 
(with exception of the Shuler Unit). 

Wood majored in petroleum engi- 
neering at Oklahoma University and 
Tulsa University, joining Phillips in 
1936. 


>R. G. “Dick” Reese, chief of ex- 
ploration for Arctic Contractors, has 
joined Hudson’s Bay Oil and Gas 
Company, Ltd., as chief geologist. 

Reese received his degree in geology 
at the University of Nebraska in 1923. 
His earlier assignments included field 
geological work in Mexico for two 
major oil companies and as a geolo- 
gist and a petroleum engineer for an- 
other major oil company in the Cali- 
fornia fields. 

Hudson’s Bay Oil and Gas Com- 
pany, Ltd., is the operating affiliate 
in Canada of Continental Oil. 


> Samuel T. Coleman has been 
named manager of the land depart- 
ment of Deep Rock Oil Corporation, 
filling the position vacated recently by 
the resignation of F. E. Swenson. 
Coleman has had 13 years’ experience 
in all phases of land work in the Mid- 
west. He received his L. L. B. degree 
from the University of Oklahoma in 
1938. 

Swenson, who had been with Deep 
Rock since 1947, resigned to become 
president of the State Lands Explora- 
tion Company at Midland, Texas. 


> Dave C. Garrett, former toolpush- 
er for General Geophysical Company’s 
drilling operations in Indiana, Illinois, 
and Kentucky, has 
been named district 
superintendent for 
the company’s op- 
erations in the 3- 
state area. He suc- 
ceeds Paul A. 
Whitney. Head- 
quarters for the 
company’s opera- 
tions in this area 
have been moved 
from Mt. Vernon, 
[llinois, to 203 Indiana Bank Building, 
Evansville, Indiana. Toolpushers for 
General Geophysical drilling opera- 
tions in the area are R. N. (Nick) Mi- 
near and K. P. (Kenny) Clark. 





Dave C. Garrett 
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New members inducted into the Los Angeles chapter of Nomads are: C. Edward 
Van Loozen, Web Wilson Oil Tools; Robert Gaylord, Wagner-Morehouse, inc.; 
E. B. Fowkes, Emsco Derrick and Equipment, who inducted the new members; 
Paul Bowen, S. R. Bowen Company, and Dante Syracusa, S. R. Bowen Company. 































Speaking before the L. A. Nomads’ recent gathering were: Florent H. Bailly and 


Gilberto Capriles. With them is Walter Elliott, Jr., Santa Fe Drilling Company. 


Venezuela, U. S. Relations Discussed at Nomads’ Meet 


Florent H. Bailly, Petroleum Engi- 
neering Associates, Inc., Pasadena. 
and Pantepec Oil Company. Vene- 
zuela, discussed U. S. relations with 
Venezuela at a meeting of the Los 
Angeles chapter of Nomads recently. 

He pointed out that oil can be used 
as a bond in Western Hemisphere 
solidarity. By examining our ideals 
and their ideals, we can find a meeting 
ground for common understanding, 
common substance, and aspirations, 
Bailly declared, adding that the oil 
situation in the Middle East makes it 
more essential than ever that a united 
Western front be attained. 

Consul Gilberto Capriles of Vene- 
zuela, with 16 years of foreign serv- 
ice for his country, in Austria, Mex- 
ico, and now Los Angeles, described 
the physical and geographical features 
of his country as compared with other 
nations. Senor Capriles gave a detailed 
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picture of the resources of Venezuela, 
which holds real promise for the years 
to come. 

Murray Walker, just returned from 
a trip for Lane Wells throughout Latin 
America, gave a capsule picture of 
business possibilities in each of the 
South American nations. The general 
conclusion was that business is good 
and will be much better later in the 
year, particularly in Brazil, Columbia. 
and possibly Peru. 


> Burr M. Roberts, senior geologist 
in charge of Bishop Oil Company op- 
erations in Alberta Province, Canada. 
is being transferred to the United 
States to carry out new exploratory 
assignments. The company also an- 
nounced that R. Ross Anderson has 
been appointed assistant manager of 
its Canadian branch office in Calgary. 
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Peis the greatest progress in modern 
times in the development of mechanical 
power has been and still is the result of the 
cooperative development work of the oil re- 
fining and the automotive building indus- 
tries. “Passing the buck” rather continuously 
each to the other, these two industries have 
advanced the power, flexibility, and econ- 
omy of the automotive engine-hydrocarbon 
fuel combination from a thermal (brake) 
efficiency of about 28 per cent at a compres- 
sion ratio of 8-to-1 to a value of nearly 32 
per cent at 12-to-1. During the last 20-year 
period the miles-per-gallon of cars on the 
road has increased from about 15—at 40 
mph—to an average of about 19.5 in 1950, 
or more than 30 per cent. At the same time 
average engine horsepower has increased 
from less than 75 in 1930 to nearly 120 in 
1950 models. Obviously, economy has not 
been sacrificed to the God Performance. 
Gasoline price has risen only slightly in the 
interim. , 


This development is traceable to two ma- 
jor trends, improvement in the octane rating 
of fuels, which in regular grades rose from 
about 60 in 1930 to about 84 in 1950; and 
improvement in engine design, in so-called 
“mechanical octane numbers” by the auto- 
motive industry, to enable the engine to op- 
erate more efficiently without knock on 
lower octane ratings than was the case at 
any earlier time. As time goes on, the two 
industries are faced with the need to answer 
properly the all-important questions: Which 
is the less expensive and the more efficient, 
chemical or mechanical octane numbers? 
How much of the required fuel-engine im- 
provement can be attained best by the one 
system, how much by the other? 


The attainment of chemical octane num- 
ber improvement requires change in molec- 


WHENCE OCTANE NUMBERS? 


ular structure. Mechanical octane number 
improvement means numerous, often radi- 
cal, changes in the innumerable details of 
engine design. Neither method of advance 
is simple; each requires endless experiment. 

General Motors and other automotive re- 
search groups, the great number of oil re- 
fining research establishments are progress- 
ing rapidly in working out some of these 
details. C. L. McCuen stated before the API 
in May that to attain in production cars the 
12-to-1 compression ratio used in present 
experimental engines means another 30 per 
cent efficiency increase for the two indus- 
tries’ products; that this will save U. S. mo- 
tor drivers $214 billion per year in fuel cost, 
saving 1014 billion gallons of motor fuel 
annually, or the annual fuel consumption 
of 15,000,000 cars, nearly 1/3 of our pres- 
ent estimated 48,000,000 cars, trucks, buses. 
This of course means a corresponding ex- 
tension of our crude reserves, or of our 
ability to supply fuel needs from present 
crude consumed. 


These figures projected on a national ba- 
sis are of the most fundamental importance 
in our national and world economy. How 
shall this efficiency be attained? Plainly, 
both chemical and mechanical octane num- 
bers must each be utilized to the greatest 
possible extent; bi-industry collaboration is 
the only way to find out how much one way 
is to be used, how much the other. 


Fuel injection offers some interesting pos- 
sibilities, and various outfits, such as Tex- 
aco’s experimental engine, have shown 
some far-reaching results. This aid to 
“mechanical” or to “chemical” octane num- 
bers must not be overlooked; likewise the 
high natural octane rating inherent in pro- 
pane and butane, huge production of which 
is practicable, A.L, F. 





C-3 















...a sign you can believe in 


You are apt to see this sign anywhere. It might be on 
a "dozer “hogging out’? a raw site for a refinery in 
Europe or the Near East; or on a 100-ton vessel in 
transit to South America, Canada, or the Orient; or on 
the control board of a petroleum chemical plant on the 
Gulf Coast. It might even be as close as the cover of a 
proposal lying on your own desk. 


But wherever you see it, it symbolizes a project in 
capable hands—Lummus hands. It stands securely on 
its world-wide record—the designing and constructing 
of nearly 200 units of all types for the manufacture of 
motor gasoline, high octane aviation fuel, and fuel 
oils...more than 115 lube oil and wax processing 
plants ...over 300 units for making chemicals and 
petroleum chemicals . . . and a score of complete refin- 
eries and chemical plants. 


It’s a good sign to look for, believe in, and rely on 
when you buy complete, integrated engineering service 
for your next project. 
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FIG. 1. Device symbols. 
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FIG. 2. Starting and stopping circuits. 


Electric Motor Control: 


A large factor in satisfactory operation of any motor in a 
refining or gas processing plant is choice of proper controls 


T ue selection of motors for various 
applications in the processing indus- 
try was considered in a previous ar- 
ticle. Before discussion of the factors 
involved in the selection of control for 
these motors, one important point 
should be stressed. That is the fact 
that the two subjects are inter-related. 
Proper control equipment can be se- 
lected only after thorough considera- 
tion has been given to the type of mo- 
tor that is to be controlled. In addi- 
tion it is well to give proper thought 
to the type of control that may be 
available for a given class of motor. 
and include these findings in the final 
decision as to just which motor is to 
be used. It is only through such a sim- 
ultaneous study of motors and con- 
trol that proper coordination can be 
obtained for a complete system, re- 
gardless of whether the prime consid- 
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eration be functional or economic. 
The most common components en- 
countered in control applications are 
symbolized in Fig. 1. Parts (a) and 
(b) of this figure are symbols for 
manually-operated switches. Momen- 
tary-contact devices are those that 
make contact when pushed and break 
contact when released. Maintaining- 
contact switches are those that re- 
main in either the open or closed posi- 
tion until actuated by the operator. 
These symbols normally apply 
whether the devices are pushbuttons. 
master switches, toggle switches, or 
other manually-operated switches. 
The symbol for either a magnetic 
contactor or relay is shown in Fig. 
1 (c). Either of these devices is 
merely an electromagnetic assembly 
arranged to move or “pick up” an 
armature or clapper when the coil 


EXCLUSIVE 


of the magnet is energized. The clap- 
per carries or operates contacts which 
in turn perform the various control 
functions. These contacts are designed 
as “normally open” when they are 
open in the de-energized position of 
the device, and “normally closed” 
when they are closed in the de-ener- 
gized position. Essentially, the differ- 
ence between a contactor and a relay 
is the amount of current each is cap- 
able of carrying. A relay is used to 
interrupt only small amounts of cur- 
rent, its contacts being located exclu- 
sively in the control circuits. A con- 
tactor, on the other hand, handles cur- 
rent in the power circuit and must be 
capable of interrupting the current 
carried by the motor that is being con- 
trolled. 

Fig. 1 (d) indicates the symbol 
used for an overload relay, the con- 
struction and operation of which is 
discussed under a later heading. 
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Basic Control Circuits 


In order to be in a position to prop- 
erly select control equipment for an 
application, a basic knowledge must 
be attained of what primary functions 
contactor. The motor then coasts to a 
how these functions are controlled. 
The simplest control circuits, as might 
be expected, are those used merely to 
start and stop the motor in question. 
The most fundamental of these cir- 
cuits are shown in Fig. 2. In each case 
the manual device, usually a push- 
button, is designated by function 
(start, stop, etc.). 

Fig. 2 (a) illustrates the simplest 
type of starting circuit, commonly 
known as “under-voltage release.” 
The motor is started by throwing the 
maintaining-contact pushbutton to the 
“start” position. This causes the con- 
tactor “M” to pick up. Contacts on 
“M” complete the circuit to the motor 
allowing the motor to start. As a rule, 
the voltage used to pick up the contac- 
tor is the same as that eventually ap- 
plied to the motor. Thus if the voltage 
on the system drops to a level that 
would prove damaging to the motor, 
the contactor drops out, stopping the 
motor until such time as the voltage 
returns to a normal level. The con- 
tactor then restarts the motor. When 
it is desired to stop the motor, the 
switch is thrown to the “stop” posi- 
tion. In this case, as in all subsequent 
cases, the pushbutton may be situated 
at a position remote from the motor. 


As there is often the necessity to in- 
clude a great number of motors on the 
same voltage source, the first circuit is 
sometimes undesirable. Should the 
voltage drop to a low value, all motors 
on the system would stop. Then, with 
a return of voltage, all motors would 
attempt to start simultaneously. The 
starting current of all these motors 
would overtax the system, resulting 
in failure in one form or another. This 
can be prevented by the use of the cir- 
cuit of Fig. 2 (b). In this circuit the 
pushbutton is of the momentary-con- 
tact type. When the “start” button 
is pressed, the circuit to the contac- 
tor coil is completed. The contactor 
picks up, closing the normally-open 
contacts, which are connected across 
the “start” button contacts. This “seals 
in” the contactor. At the same time 
the motor is started. With a failure of 
system voltage, the contactor drops 
out, opening the normally-open con- 
tacts. Should the voltage return, how- 
ever, the contactor will not pick up 
until the “start” button is pressed 
again. Thus it is possible to manually 
control the restarting of the motors, 
insuring sufficient time between the 
starting of various motors to allow 
one to come up to speed, with the cor- 
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responding great decrease in current 
below that required on starting, be- 
fore another motor is started. 


In a number of applications it is 
desirable to make a provision in the 
control whereby the operator can start 
the motor for an instant, then immed- 
iately stop it. A circuit providing this 
feature is termed a “jogging” or 
“inching” circuit. Fig. 2 (c) and (d) 
show typical jogging circuits. The first 


‘incorporates a “run-jog” selector 


switch. If the switch is thrown to the 
“run” position, normal undervoltage 
protection is obtained. If the switch 
is thrown to the “jog” position, it 
is possible to start and stop the motor 
simply by depressing, then releasing 
the momentary contact “start” button. 
Thus jogging is secured. 

Fig. 2 (d) illustrates a safe type of 
jogging circuit using a momentary- 
contact “jog” button. To start the mo- 
tor for normal operation, the “start” 
button is pressed. The control relay, 
“CR”, picks up, latching in through 
its contacts across the “start” button. 
The other contacts of the control relay 
also close, picking up the contactor, 
which starts the motor. Undervoltage 
protection is secured through the con- 
trol relay. For jogging operation, the 
“jog” button is momentarily pressed. 
This picks up the contactor directly, 
releasing it as soon as the “jog” but- 
ton is released. At the same time, there 
is protection against misoperation as 
“M” cannot latch in through the jog 
circuit, nor the start circuit, due to the 
open contacts of the control relay. 


Reversing circuits are usually two 
separate starting circuits, one for 
either direction of rotation of the mo- 
tor. As on either d-c or a-c controllers, 
however, severe short circuits would 
result in the event that both the for- 
ward and reverse contactors were 
closed at the same time, special pre- 
cautions must be taken. A common 
means of preventing this is to me- 
chanically interlock the contactors by 
means of an arm that prevents closure 
of both contactors at once. In addi- 
tion to this, electrical interlocks are 
usually provided as shown in Fig. 3 
(a). A normally-closed contact on the 
reversing contactor is placed in series 
with the coil of the forward contactor. 
Thus the coil of the forward contac- 
tor cannot be energized until the re- 
versing contactor is in its open posi- 
tion. 


If a motor is running in one direc- 
tion and the leads are reversed to 
cause the motor to tend to turn in the 
opposite dircction, this process is 
termed “plugging”. While the circuit 
of Fig. 3 (a) allows plugging, many 
motors cannot stand to be plugged 
frequently, and many cannot stand to 
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be plugged at all. This is dependent 
not only upon the motor, but upon 
the inertia of the motor and load. One 
of the most frequent uses of plug. 
ging is found on applications in which 
it is desired to stop a motor in the 
shortest possible length of time. For 
this purpose plugging switches are 
available. These are centrifugally-op- 
erated switches attached directly to 
the shaft of the motor. The contacts 
can be made to close above a certain 
speed and open below that speed. This 
speed is usually a low one in compari- 
son to the rated speed of the motor. 
Fig. (3) (b) shows a typical circuit 
using a plugging switch to stop a mo- 
tor. Starting of the motor is as usual, 
the normally-closed contact on the 
forward contactor preventing opera- 
tion of the reverse contactor. Pressing 
the “stop” button releases the forward 
contactor, closing its normally-closed 
contacts. Because at this time the 
speed is normal, the plugging switch 
contacts are closed. Thus the revers- 
ing contactor picks up. The speed of 
the motor decreases very rapidly. As 
soon as the speed drops below the 
present value, the plugging switch 
contacts open, releasing the reversing 
contactor. The motor then coasts to a 
stop. 

The circuit of Fig. 3 (c) provides 
plug-stop operation at the option of 
the operator. Should normal coasting 
to a stop be desired, the operator 
presses the “stop” button enough to 
cause the forward contactor to drop 
out. Should he instead desire to plug 
the motor to a stop, he can press the 
button all the way in, closing the con- 
tacts in series with the plugging 
switch, and causing the reverse con- 
tactor to pick up. Operation is then 
the same as obtained from the previ- 
ous circuit. 


A large percentage of control 
equipment is required to be at least 
partially automatic in its operation. 
While a complete coverage of the mul- 
titude of control functions that can be 
obtained with various pilot devices is 
out of the question, a few possibilities 
are shown in Fig. 4. In each case, the 
pilot device could be any one of the 
many devices on the market actuated 
by mechanical, thermal, pressure, or 
other means. 


Fig. 4 (a) indicates a circuit that 
combines undervoltage protection 
with the use of a pilot device to se- 
cure stoppage of a motor. For in- 
stance, assume the pilot device is a 
pressure switch. If the pressure drops 
to a certain level, the pressure switch 
contacts close. At any time after this 
closure, the operator may start the 
motor-operated pump by pushing the 
“start” button. The motor will con- 
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tinue to run until the contacts of the 
pressure switch open. The contactor 
is then de-energized, the motor stops. 
and operation cannot resume even 
after the pressure switch contacts close 
again unless the operator again pushes 
the “start’’ button. 

Fig. 4 (b), on the other hand, is a 
circuit utilizing a maintaining-con- 
tact “manual-stop-automatic” switch 
to secure either completely automatic 
or completely manual operation. Fig. 
4 (c) illustrates a circuit that com- 
bines completely automatic control 
with undervoltage protection. 


Protection of Motors 


Basically, protection of motors can 
be divided into two distinct catego- 
ries; overload protection and short 
circuit protection. Of the two, the 
first is actually protection for the mo- 
tor itself. Primarily, the second is pro- 
tection for the wiring to the motor 
and protection for the various con- 
trol equipments associated with the 
motor, although at times it functions 
to protect the motor also. 

The National Electric Code speci- 
fies the use of overcurrent devices in- 
tended to protect the motors, auxili- 
ary control equipment, and current- 










FIG. 3. Reversing and plugging circuits. 


carrying conductors. I[t specifies that 
these devices “ .. . shall be rated or 
set at not more than 125 per cent of 
the motor full-load current rating for 
motors marked to have a temperature 
rise not over 40 C, and at not more 
than 115 per cent for all other types 
of motors”. 

Overload protection is usually se- 
cured either thermally or magnetic- 
ally. Thermal overloads are the most 
common. They usually consist of a bi- 
metallic strip mounted in such a 
fashion that its deflection when hot 
opens a set of electrical contacts. 
These are placed in the various con- 
trol circuits already discussed, usually 
in series with the “stop” button. As 
a result, the motor is stopped any time 
the bimetallic strip becomes exces- 
sively hot. On some thermal overloads, 
the bimetallic strip itself carries the 
current to the motor. A more common 
arrangement, however, is to provide 
a separate “heater”, mounted adja- 
cent to the bimetallic strip. This heater 
can be constructed to generate the re- 
quired amount of heat due to any one 
of a range of currents. Thus by sub- 
stituting a different heater, an over- 
load device can be made to operate 
on any required current. 








VOLTAGE SOURCE 


FIG. 4. Circuits using pilot devices 
to secure automatic control. 





Another fairly common overload is 
the magnetically-operated type. This 
utilizes a magnetic solenoid, set to 
pick up on the required current. As 
it is not desirable to stop the motor 
due to a momentary overload, this 
device must be damped by some 
means, whereas the heat transfer nec- 
essary in the thermal device automat- 
ically causes the desired lag in time. 
Dashpots are often used to obtain the 
time lag for magnetically -operated 
overloads. 

In order to properly protect a mo- 
tor, an overload device must be cap- 
able of tripping on any excessive cur- 
rent between the rated tripping cur- 
rent and the stalled current of the 
motor, in a time less than that which 
will cause damage to the motor at 
that current. Fig. 5 shows a typical 
heating curve for an induction mo- 
tor, indicating the length of time it 
takes to reach a dangerous tempera- 
ture for various values of current. In 
addition are shown typical overload 
device tripping characteristics. 

Possible damage to a motor due to 
over-currents has as its immediate 
cause the temperature created by these 
currents. As a result, the past history 
of the load current is important, since 





















(a) TYPICAL REVERSING CONTROL CIRCUIT 
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{b) CIRCUIT FOR COMPLETE AUTOMATIC OPERATION 
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shown in Fig. 7. This method of ac- 
celeration is based upon the fact that 
the greater the speed of the motor for 
a given field current, the greater will 
be the voltage across the armature. 
The coils of the accelerating contac- 
tors are connected across the arma- 
ture of the motor. The contactors 
“IA” through “4A” are set to pick 
up on successively higher values of 
voltage. Thus as the motor comes up 
to speed, the segments of resistance in 
series with the armature are shorted 
out one by one until full voltage is 
applied across the armature, at which 
time the motor is running at full 
speed. 

The use of automatic control finds 
one of its most advanced uses in the 
control of speed of d-c motors. Hun- 
dreds of applications require a varia- 
tion of the speed of a motor by an 
operator located at a position remote 
from the motor itself, a fact which 
immediately suggests a magnetic con- 
troller. By proper consideration of 
the operating characteristics of the 
motor, it is possible to work out a 
scheme to accomplish virtually any 
program of speed variation. Resistors 
can be inserted in series with the d-c 
motor armature, in parallel with the 
armature or series field, or in many 
combinations of these connections in 
order to secure the proper speed- 
torque relationships as discussed in 
the previous article on motors. The 
necessary resistors are usually in- 
cluded as a part of the controller, 





which is situated near the motor 
whenever possible. Thus maximum 
efficiency is gained with a minimum of 
power wiring. Due to the extreme 
number of possibilities available with 
this type of control, it would be hard 
to show a typical circuit for the varia- 
tion of speed. For these circuits, ref- 
erence should be made to the various 
manufacturers in order to gain an idea 
of the number of types available. 


Control of A-C Motors 


The control for a squirrel cage in- 
duction motor, like the motor itself, 
is relatively simple. The most com- 
mon functions performed by control 
for these motors are starting, revers- 
ing, and speed changing. Although by 
far the greatest number of applica- 
tions allow a squirrel cage motor to 
be started by throwing it directly on 
the line, it is sometimes necessary to 
start the motor with reduced voltage. 
This is accomplished by the use of 
starting resistances, reactors, or auto- 
transformers. Fig. 8 (a) shows a start- 
ing circuit using auto-transformers. 

Reversing of the three phase, squir- 
rel cage induction motor is accom- 
plished by interchanging any two 
leads to the motor. Fig. 8 (b) illus- 
trates a controller that performs this 
function. And finally, changing speed 
is accomplished by reconnecting the 
leads to the motor to change the num- 
ber of poles of the motor. For this 
purpose, a circuit similar to the re- 
versing circuit is used, the reversing 








contactor being instead a pole-chang- 
ing contactor. 

Variation of the speed of a wound 
rotor motor is done by means of re- 
sistances inserted in the rotor circuit: 
Although, this is often accomplished 
by the use of a drum switch, the same 
type of control as used on d-c mo- 
tors can be applied. The resistor ar- 
rangement, however, is such that three 
phase balanced resistors are inserted 
in the rotor circuit. This makes pos- 
sible the control of a wound rotor 
motor from a position remote from 
the motor, eliminating the bulky and 
often hard-to-handle drum switch. 

The control for synchronous mo- 
tors is similar to that used for squir- 
rel cage induction motors with the 
additional necessity to provide a 
means to apply field current to the 
d-c field at the proper instant when 
starting the motor. This feature alone 
has made most of the better control- 
lers for synchronous motors fairly 
complex. The simpler controllers util- 
ize a timing relay to apply field cur- 
rent after a given length of motor ac- 
celerating time. Other controllers use 
the variation of reactance in the field 
winding as the motor comes up to 
speed as an indication to relays as to 
when field current should be applied. 












































































































































Actuating Devices 
In order that any control equip- 
ment be made automatic, an actuating 
device must be used. As has been 
shown, these actuating or pilot de- 
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vices can be placed iy the control cir- 
cuit of a controller in the form of elec- 
trical contacts. These electrical con- 
tacts are sometimes a part of the pilot 
device and are sometimes a part of a 
relay, which in turn is caused to oper- 
ate by means of the actuating device. 
In the case of some actuating means, 
it is necessary to introduce several 
conversions before it is possible to 
utilize the device to control a motor. 
For instance, a photoelectric tube 
would require an electronic amplifier, 
which in turn would cause a relay to 
operate. 

A portion of the wide variety of 
actuating devices is listed in Table 
1. Manufacturers of the various de- 
vices should be consulted as to the 
characteristics and available ranges 
for any particular device. 


Special Control Functions 


In order that many of the actuating 
devices may be made to control mo- 
lor operations, electrical amplifiers of- 
ten are required. By far the most com- 
mon and familiar is the electronic am- 
plifier. Hundreds of forms and types 
are available, the selection of which is 
dependent upon the required charac- 
teristics. Essentially, however, the 
principle involved is that of convert- 
ing a small electrical current, voltage, 
or power input variation into a much 
larger variation, which is proportional 
tu the input signal. The large output 
is thus capable of performing func- 
tions which require considerable 
amounts of power, and performing 
these functions in accordance with the 
dictates of the signal input. The pri- 
mary advantages of the electronic type 
of amplifier are its extremely fast 
speed response and its ability to oper- 
ale on extremely low power input 
levels, 

Another type of amplifier often 
used as a part of motor control is the 
rotating type of amplifier. This is a 
specially constructed and connected 
d-c generalor, arranged so that a small 
variation in field current gives an ex- 
tremely large variation in output cur- 
rent. Its advantages are its extremely 
large output power and ruggedness. 
Its limitations are its requirement of 
a relatively strong input signal and its 
slow speed response. The latter is 
seldom prohibitive when used with 
motor controls, however, since the 
motor itself takes a comparatively 
long time to respond to a change. 


Another amplifier type becoming 


increasingly important in performing . 


control functions is the magnetic am- 
plifier. By saturating the magnetic 
core of a special transformer by means 
of a small d-c current in one winding, 
the reactance of separate a-c windings 
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TABLE 1. Actuating devices. 





Actuated by — Forms of device 


Characteristics, typical arrangements, etc. 





Operator 
mounted as a group. 





Pushbutton Momentary, maintaining, or latched type contacts. Any number of individual unite 





Operator 


Master switch Often of the camswitch type with any number of separate control circuits. 


— 





Operator Drum switches Similiar to master switches except that power switching contacts are included. 





Physical 
displacement 


Limit switches Control length of linear travel, angular displacement, or total number of revolutions" 





Physical “Micro- Same as limit switches except capable of detecting and controlling movements of a few 


displacemen t switches” 


thousandths of an inch. 





Physical Piezo-electric Movement against a crystal causes a voltage to appear across crystal. 


displacement crystals 





Temperature Thermocouple Thermocouple’s voltage is dependent upon the temperature. 





Temperature mm 1 
sensitive resistor 


Temperature Resistance changes with temperature. 





Temperature Expansion bulbs Liquid expands with temperature. 





Pressure Diaphragm, Pressure converted directly to mechanical displacement. 


bellows, or 
bourdon tube 





Pressure Liquid column [evel of liquid in column dependent upon pressure. 





Liquid level 


Float switches Float level converted to mechanical displacement. 





Liquid level Capacitor 


capacitance. 


Dividing line between air and liquid when both are used as dielectric in capacitor varies 





Fluid flow 


Fluid motor Velocity of rotation dependent upon rate of fluid flow. 





Fluid flow Orifice, 
pitot tube 


Indicates pressure difference. 





Strain Springs 


Mechanical displacement proportional to stress applied to spring. 





Strain Variable 
resistance 


Resistance dependent upon stress. 





Speed Electric 
generator 


Output voltage proportional to speed. 





Speed Centrifugal Centrifugal force proportional to speed. Force opens contacts. 


switches 





Acceleration 


Mass & spring Acceleration causes movement of mass against restraining force of spring. 





Light Photo-tubes Conductance or electronic emission of tubes is changed by variation in intensity of light 


striking tube. 





Humidity Moisture 
sensitive 
capacitor 


Capacitance of air-type capacitor varies with moisture content of air. 





Time Mechanical Total number of revolutions or oscillations of spring-loaded motor, pendulum, or balanced 
wheel dependent upon elapsed time. 





discharge time. 


Time Capacitor § Voltage across capacitor and resistor during discharge of capacitor is dependent upon 





Time Magnetic 


Length of time required for a magnetic relay to drop out is dependent upon the rate of 
decay of decay of magnetic flux. 





The above table is not intended as a complete list of possible actuating devices. Instead, it is given as a sample of the possibilities. 








is caused to vary. This variation in re- 
actance is used, in turn, to vary large 
a-c currents flowing through the wind- 
ings, achieving amplification. Ac- 
tually, the limitations of this device 
are much the same as those for the 
rotating amplifier. Its simple con- 
struction, however, makes it even 
more rugged and less expensive. 
Another special control device 
which is constantly finding increasing 
fields of application is the selsyn sys- 
tem. Basically, at least two motor-like 
devices are used. In the most common 
form, both require a single phase, a-c 
input and a three wire connection be- 
tween devices. An angular displace- 
ment of one, called the transmitter, 
will cause an equal displacement of 
the other, called the receiver. Or, ro- 
tation of one causes the other to ro- 
tate at the same speed, the total num- 
ber of revolutions of each being the 


same. Thus a “geared” system is ob- 
tained, yet one can be situated at a 
position far from the other. Selsyns 
have replaced flexible shafting and 
complex gearing systems in many ap- 
plications, since the only necessary 
conection is a three-conductor elec- 
trical cable. Also, the fact that one 
transmitter can be made to operate 
any number of receivers has added 
to the possibilities for using this type 
of system. The chief limitation to the 
selsyn lies in its available torque out- 
put. Should a large torque be re- 
quired, it would be necessary to select 
a relatively large set of selsyns. 
Bibliography 
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dustrial Motors, John Wiley and Sons, Inc., 
1947 (book). 
- P. B. Harwood, Control of Electric Motors, 
John Wiley and Sons, 1944 (book). 
. E. E. Lynch and A. J. Corson, Primary De 


tectors for Measurements, Electrical Engi- 
neering, September, 1948. pages x 


THE PETROLEUM ENGINEER, July, 1951 





_— ie. aan ee Ae ne ee oe oe Oe ae OU. 







on 


2] 


n- 
Coy 


8, 


ee 
i- 






Tue purpose of this article is to dis- 
cuss conductivity measurements and 
their limitations. Such measurements 
are reliable for estimating the concen- 
tration of a single or a predominating 
substance in a water solution, or for 
determining the approximate concen- 
tration of electrolytic contaminants in 
relatively pure water. To express the 
quantity of such impurities as parts 
per million of solids, or as grains per 
gallon of chlorine, etc., requires some 
knowledge of both chemistry and elec- 
tricity. To gain this knowledge it is 
necessary to become familiar with the 
definitions of some of the terms used 
as well as some of the theories in- 
volved. 


Theory 


Conductivity is a measure of the 
ability of a material to conduct an 
electrical current. An electrical cur- 
rent may consist of either the flow of 
electrons in a metal conductor or the 
flow of charged molecules or ions in 
a solution. In process instrumentation 
electrical conductivity is used to deter- 
mine the concentration of solutions 
containing one or more dissolved sub- 
stances. This discussion is limited to 
electrolytic conductors. 

Pure water is a relatively poor con- 
ductor of electricity. If an acid, a 
base, or a salt is added, however, the 
solution formed becomes a relatively 
good conductor. This occurs because 
the added substance splits apart or 
dissociates in a water solution to form 
charged particles. These charged par- 
ticles are called ions, and the process 
is called ionization. 

A Wheatstone Bridge Circuit is used 
to measure the conductance or the re- 
sistance of such a solution, but elec- 
trolytes differ from metallic conduc- 
tors in that the flow of current pro- 
duces chemical changes in the solu- 
tion, These chemical changes cause 
ions to gather at the electrodes. When 
this happens the electrodes are said 
to be “polarized,” and correct read- 
ings cannot be obtained. By the use 
of an alternating current in the meas- 
uring circuit the effects due to polari- 
zation can be reduced. At a frequency 
of 60 cycles per second, the errors 


ee 


*Burke and Reynolds Construction Company. 
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Electrolytic Conductivity Measurements 


ROBERT TOBI* 


due to polarization can be neglected in 
most cases. 

Because a solution conducts elec- 
tricity in proportion to the total 
amount of ions present, conductivity is 
not a measure of any specific ion or 
substance. Different substances ionize 
to different extents so the conductivity 
of a solution cannot be used to deter- 
mine the actual concentration of a 
solution unless the substances in solu- 
tion and the extent of their ionizations 
are known. Conductivities are purely 
additive quantities provided no chem- 
ical reaction results between the sub- 
stances when mixed. 

For any particular substance the 
conductance varies not only with the 
amount of the substance, but with the 
dilution. As an illustration 50 grams 
of the substance in a solution may 
ionize 10 per cent while 25 grams in 
the same amount of solution would 
ionize 15 per cent. A chemist would 
express this by stating that the degree 
of ionization increases with dilution, 
and instead of speaking of the specific 
conductance of a certain concentra- 
tion of solution of some substance, he 
would speak of the equivalent conduc- 
tance at various concentrations and 
temperatures. Fig. 1 shows how equiv- 
alent conductance varies with concen- 
tration. 


FIG. 1 


STRONG ELECTROLYTE (SUCH AS Na (€,) 


io, 


WEAK ELECTROLYTE (SUCH AS ACETIC ACID) 


EQUIVALENT CONDUCTANCE 











CONCENTRATION 


In addition to the variation of con- 
ductivity with dilution, conductivity 
also varies with temperature. 


Limitations of Conductivity 
Measurements 
Some conductivity instruments have 
scales calibrated in grains per gallon 
of chlorine. These scales were worked 
up for the U. S. Navy, and are based 


EXCLUSIVE 


on a brine solution having approxi- 
mately the following constituents: 


| ee 79.0 per cent 
_ 3 ae 9.8 per cent 
Na Br scan 0.1 per cent 
b. SO, 2.5 per cent 
ET 5.1 per cent 
Ca SO, 3.0 per cent 


Any change in the above consti- 
tuents will cause the scale readings to 
be in error. If the NaCl and MgCl, 
were replaced by an “electrically 
equivalent” amount of Na,So,, the 
conductivity of the solution could be 
kept the same; although, there would 
be no chlorine in the solution. 

The same limitations apply to in- 
struments calibrated in parts per mil- 
lion of total solids. It is necessary to 
know the constituents in solution and 
make special scales for each case. 

Calibrating instruments in units of 
conductance will stress the fact that 
the electrical measurements is propor- 
tional to the specific conductance of 
any ions in the solution. Knowing 
this, much better interpretations of 
the readings can be made. 

If we consider the problem of meas- 
uring steam quality, or rather steam 
purity, by means of conductivity meas- 
urements, we find that since only a 
few parts per million of solids are 
involved, the problem is not simple. 
The degree of ionization of weak elec- 
trolytes increases in low concentra- 
tions (Fig. 1) so dissolved gases and 
weak electrolytes that are not signifi- 
cant at high concentrations cause a 
relatively large part of the conductane 
readings at low concentrations. This 
would indicate a much larger amount 
of solids than actually present. At 
higher temperatures and pressures, it 
is also possible that the ionization of 
water itself would change making 
corrections for the conductance of 
water necessary. 

To properly interpret the meaning 
of conductivity measurements, it is 
necessary to decide what is wanted 
and then decide what factors should 
be considered, whether to neutralize 
the water being tested, and whether 
to remove the gases from the solution. 
When all of these conditions have 
been considered, conductivity meas- 
urements can be used to control water 
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conditions and to detect abnormal 
changes in concentration. 

Once this preliminary work has 
been completed, long and tedious lab- 
oratory procedures can be eliminated. 
For example, continuous conductivity 
measurements can easily detect 
changes in concentration of 1 part per 
million. Such a determination in the 
laboratory would require the evapora- 
tion of about a gallon of water to ob- 
tain sufficient residue to accurately 
weigh the sample. 


Facts and Figures Useful in 
Interpreting Conductivity 
Measurements 


The unit of conductance is the mho, 
High conductance indicates low re- 
sistance while low conductance indi- 
cates high resistance. 

] 
ohms 
One micromho equals one millionth 
of a mho. 

The specific conductance of pure 
water is about 0.055 micromhos. In 
determining conductivities of differ- 
ent salts a group of scientists were 
able to prepare water with a conduc- 
tivity of about 0.3 micromhos. In a 
laboratory by taking special care and 
by removing dissolved gases, water 
can be obtained having a conductivity 
of 1 micromho. This indicates that 
ordinary distilled water may have a 
conductivity of 2 to 3 micromhos or 
more. As 1 micromho is equivalent to 
about 0.6 parts per million of solids 
in steam condensates, it is seen that 
ordinary distilled water may have 
more impurities than good steam con- 
densates. For this reason conductivity 
instruments cannot be checked in 
their lower ranges by means of chemi- 
cal solutions. In these ranges the in- 
struments are more accurate than 
the solutions can be prepared. 

The following figures are only ap- 
proximate: 


mhos = 


|. In boiler waters 1 micromho is 
equivalent to 0.80 parts per million. 


2. In steam condensates 1 microm- 


ho is equivalent to 0.60 PPM. 

3. One grain per gallon equals 17 
PPM. 

1. 1.8 grains per gallon of solids 
are equivalent to 1 grain per gallon of 
chlorine. (Based on Navy brine, see 
page 3.) 

5. 50 micromhos equal 1 grain per 
gallon of Cl. (Navy brine. ) 


6. Steam purity should be less 
than 5 PPM of solids. 


Conductivity increases about 2 
per cent per a, #9 
¢ 


8. Pressure corrections to conduc- 
tivity are negligible. 
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Cell Constants and Actual 
Measurements 


Specific conductance or conductiv- 
ity is the conductance in mhos of a 
cube of electrolyte 1 centimeter on a 
side (mhos per mo. cube). The mean 
effective cross section of the area be- 
tween actual electrodes cannot be 
measured mechanically so it is done 
electrically. An electrolyte is prepared 
that has a known specific conductance, 
and the conductance of this solution 
is measured with the cell or electrodes 
in question. In this way a constant 
called the “cell constant” can be deter- 
mined. 


Ls 


ae: 
K. = Cell constant. 
L, = Specific conductance of pre- 
pared solution at temp. T. 
Lm= Measured conductance of solu- 
tion at temp. T. 


In checking conductivity instru- 
ments it is necessary to be able to de- 
termine cell constants. For example, 
with a cell constant of 0.1, any meas- 
urements will yield conductance val- 
ues 10 times greater than the specific 
conductance of the solution. Cell con- 


stants are affected by the distance be. 
tween electrodes, their shapes and na- 
ture of the electrodes surfaces. Elec. 
trode surfaces are platinized to hel 
reduce polarization. Because of this 
their surfaces must be kept clean and 
at times replatinized. Complete main- 
tenance instructions for conductivity 
cells are found in manufacturet’s cata- 
logues. 

The most reliable method for check- 
ing conductivity instruments is to 
check the instrument by means of re- 
sistance coils and to check the cell 
constant separately. As most of the 
experimental data on conductivity has 
been done at 25 C, many instrument 
scales are now based on a 77 F refer- 
ence temperature. Some older instru- 
ments are based on 100 F. When test- 
ing instruments at other temperatures, 
temperature correction factors must 


be applied. 
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Lubrication of Gears Under 





Heavy Loads at High Speed 





Gear Tester William Stotesbury of the engineering department of 
Texaco’s Beacon, New York, laboratories assembles a pair of precision 
gears for a test run. This test was developed by Texaco engineers to 
study the lubrication needs of gears running at speeds up to 6000 rpm 
under loads equivalent to 5000 hp. The new lubricants will keep turbine- 
driven jet planes and locomotives rolling along smoothly. Testing such 
lubricants in equipment that simulates closely commercial gears in nor- 
mal operation is imperative if dependable results are to be obtained. 
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THE ROCKWELL 
_. INTEGRATOR 


... WITH LESS MAINTENANCE, LOWER COSTS 


Set your sights high and you'll look at a Rockwell orifice meter. You will 
see a design with stronger parts, better construction. For example, 
Rockwell orifice meters have a new Teflon bearing stuffing box. This 

unit never leaks, never needs lubrication. They have positive inking 
pens that eliminate blurred or unprinted records. 





Consider, too the advantage of a unit manometer construction that 
permits you to interchange high side chambers at will and adapt 
any range meter to higher or lower differential requirements. This 





4 CH ARTS feature can save you plenty on your inventory of complete meters. 
; You'll al I i i , for the Rockwell 
WITH MACHINE PRECISION ment cm be diame’ wits the deaglest souls. Maas te 


time to look into all the advantages of this superior design. 
Write the nearest Rockwell office for eye-opening information. 


Cy: ROCKWELL MANUFACTURING CO. 


ss A PITTSBURGH 8, PA.—Atlanta «+ Boston * Chicago * Columbus 


Houston ¢ Kansas City ¢ Los Angeles * New York ¢ Pittsburgh 
San Francisco * Seattle * Tulsa 














Charts Simplify Refinery Piping Design 


P 731. 


With such details on graphs as pipe line expansion rates, bending 
and pressure stresses, required U-bends, work is quicker and easier 


Most of the piping used in the pro- 
duction, transmission, and refining of 
petroleum operates at temperatures 
above atmospheric. Under these con- 
ditions, expansion problems are al- 
ways encountered, Although several 
means are available for solving usual 
expansion bend problems, most of 
them require a series of lengthy calcu- 
lations which are time consuming dur- 
ing refinery design or alteration. To 
eliminate as many calculations as pos- 
sible, a semi-graphical method for 
solution of the more common expan- 
sion bends has been devised. It is suffi- 
ciently accurate for all oil, gas, gaso- 
line, steam, air, and water piping used 
in the distribution systems and proc- 
ess areas of refineries and natural 
gasoline. plants. 


Design Charts 

The first step in piping system de- 
sign after selection of a suitable pipe 
size and wall thickness is computation 
of pipe expansion. Tables of linear 
expansion coefficients are available in 
all handbooks but they are cumber- 
some to use and require much time, 
especially when it is necessary to inter- 
polate between successive values. Fig. 
| eliminates page turning and refer- 
ence to several different books when 
computing expansion. By using as 
shown, the linear expansion of all 
pipes commonly employed in refining 
operations can be quickly determined. 
The chart is based on recommenda- 
tions of the ASA Code Yor Pressure 
Piping, B31.1, Section 6, paragraph 
620c. Note that linear expansion in 
terms of inches per 100 ft and the 
total expansion in inches can be ob- 
tained when the operating temperature 
and pipe material are known. 

Allowable stresses in piping within 
and outside of refinery limits are given 
in Section 3 of the Piping Code. When 
the piping system is subjected to occa- 
sional temperature changes and minor 
cyclic variable stresses, the combined 
stress resulting from bending and 
pressure should not exceed 


Spp = 0.75 (Sa +So) . - (1) 


where S, = allowable stress at atmos- 
pheric temperature and So = allow- 
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TOTAL EXPANSION, INCHES 


EXPANSION, INCHES PER 100 FEET 


0 150 300 450 


80 60 40 20 0.0 





600 750 900 1050 1200 


OPERATING TEMPERATURE, F 


FIG. 1. Chart for determining pipe line expansion. Enter at the operating temperature and project 
vertically to the pipe material curve. From here run across horizontally to the length curve and 
% then up to the total expansion in inches. If desired, expansion in inches per 
100 ft can be read at left. 


able stress at operating temperature, 
both in psi. It should be noted that the 
stress at “atmospheric” temperature is 
always equal to that at 100 F because 
the Piping Code does not give stress 
values at temperatures lower than 100 
F. The curves in Fig. 2 permit easy 
solution of equation (1) for several 
grades and type of pipe used within and 
outside refineries. By entering at the 
operating temperature and projecting 
across to the proper curve, allowable 
combined stress is found at the bottom. 
In no case should the combined stress 
exceed 40 per cent of the specified ten- 
sile stress of the piping material at 
room temperature. 


The longitudinal pressure stress is 
determined by dividing the end force 
due to internal pressure 


F==prd?/4. 2... . (2) 
EXCLUSIVE 
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by the cross-sectional area of the pipe 
wall 

A= 7/4(D?—d?) .. . (3) 
in* which 

p = internal pressure, psig 

d= nominal outside diameter of 
pipe minus two times the 
nominal wall thickness, inches 

D = nominal outside diameter of 

pipe, inches 
The actual allowable bending stress is 
then found by taking the differ- 
ence between S,, and the longitudinal 
pressure stress. Fig. 3 provides a 
quick means for solving the above re- 
lations and is used as shown. 

Figs. 4, 5, and 6 are further aids for 
refinery piping designers. The first 
two permit rapid determination of the 
allowable length of plain U bends and 
double offset U bends when using a 
known radius and operating at a given 
temperature. Anchor reactions for 













FIG. 
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ALLOWABLE STRESS, 1000'S PSI 
FIG. 2. Allowable combined bending and pressure stress for various grades of pipe within 
refinery limits. To use, enter at the operating temperature and project horizontally to the pipe 
material curve. At the bottom, read the allowable stress. For piping outside 
refinery limits, see Piping Code, Section 3. 


PRESSURE STRESS PSI 


2800 2400 2000 1600 1200 800 400 0 


2 

rs] 

m 
SY 
sy 
A: 


- 
& 
ak 





0 40 80 120 160 200 240 280 
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FIG. 3. Chart for determining longitudinal pressure stress in refinery piping. Determine trans- 
verse area of pipe and area of metal from a table of pipe properties. Then enter at the trans- 
verse area and project vertically to the pipe operating pressure. From here run across horizontally 






to the metal area curve and then up vertically to the pressure stress. 
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these bends can be found from Fig. 6. 
Typical application of the charts can 
best be shown by an illustrative ex- 
ample. 


Chart Use 

Problem: A 10 in. Schedule 40 pipe 
has been selected for a 1000-ft long 
refinery steam line operating at 165 
psig and 400 F. Pipe material is API 
5L, Grade A seamless steel. Determine 
the number of plain U bends, double 
offset U bends, and the number of 
slip joints needed to absorb the ex- 
pansion of this pipe when maximum 
cold spring is used. 

Solution: Enter Fig. 1 at 400 F and 
project as shown. Total expansion of 
the pipe is found to be 30 in. on, the 
upper scale. Fig. 2 shows that the al- 
lowable stress resulting from bending 
and pressure at 400 F is 24,500 psi. 
Longitudinal pressure stress is 1,100 
psi, as found from Fig. 3. Allowable 
bending stress is therefore, 

24,500 — 1,100 = 23,400 psi. 

The minimum allowable radius for 
pipe bends used in refineries is gen- 
erally assumed to be about five times 
the nominal pipe diameter. It should 
be noted, however, that a larger ra- 
dius, 6 to 10 times the nominal pipe 
diameter, is more desirable both from 
manufacturing and anchoring stand- 
points. Hence, a radius of 10 times 
the nominal pipe diameter will be as- 
sumed for the plain U bends and 7 
times for the double offset U bends 
in this refinery steam line. 


Plain Bends 

By entering Fig. 4 atd=10 in, R= 
10d, and projecting to the operating 
temperature, pipe length, cold spring 
factor, and allowable stress, it is seen 
that about 2.3 plain U bends are 
needed. As only a whole number of 
bends can be used, three are neces- 
sary. Each bend will be 1000 ft/3 = 
333.3 ft long. The bending stress will 
be less than the allowable stress be- 
cause each bend absorbs a smaller 
amount of expansion ——a condition 
that results from use of a whole num- 
ber of bends instead of a fractional 
number. Actual bending stress is 
found by considering cold spring and 
chart stresses, as follows. 

Use of maximum cold spring in a 
bend means that 50 per cent or more 
of the pipe expansion is cut off before 
the line is sprung into position. Un- 
der these conditions the allowable 
overall length of the bend is 1.5 times 
that without cold spring. As the bends 
in this problem were assumed to have 
maximum cold spring, allowable over- 
all length without cold spring is 
333.3 ft/1.5 = 222 ft. This length is 


based on the working stress in the 
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pipe, which results from bending and 
is as yet unknown. From Fig. 4, allow- 
able bend length without cold spring 
and with a stress of 10,000 psi in the 
pipe, is 129 ft. Now, the ratio between 
pipe stress and 10,000 psi is the same 
as the ratio between 222 and 129 ft. 
Setting up a proportion , 

S, /10,000 = 222 ft/129 ft, and 

Sa = 17,200 psi 

This compares favorably with the 
allowable value of 23,400 psi and the 
combined stress resulting from pres- 
sure and bending is less than 40 per 
cent of the specified tensile strength of 
the pipe material. It should be noted 
that when a. fractional number of 
bends is indicated by the chart, the 
next larger whole number should al- 
ways be used. For instance, if 2 in- 
stead of 3 bends had been used in this 
problem, the combined pressure and 
bending stress would have exceeded 
the allowable value recommended by 
the Piping Code. 

Anchor reaction is found from Fig. 
6 as 2000 lb by projecting as shown. 
This reaction is based on a bending 
stress of 10,000 psi. However, actual 
bending stress is 17,200 psi, as com- 
puted above. Therefore, 

Anchor reaction = 


17,200 (2,000) = 3440 Ib 
10,000 


Good design would locate anchors as 
shown in Fig. 7a. Anchors between 
bends are actually unnecessary during 
normal operation because forces be- 
tween any two bends are equal and 
opposite. Uneven warming of the pipe 
with resultant unbalance of bend forces 
makes the use of anchors between 
bends desirable. They provide for 
more accurate control of the pipe 
without materially decreasing flexibil- 
ity. Anchors must always be used at 
each end of the pipe to absorb the 
forces. 





Double Offset U Bends 


4 similar solution for double off- 
set bends, using Figs. 5 and 6 shows 
the following results. Two bends, each 
500 ft long, are satisfactory. Bending 
stress is 16,800 psi and anchor re- 
action is 2650 lb. Anchors would be 


located as shown in Fig. 7b. 


Slip Joints 

From Fig. 1 it is seen that the pipe 
will expand 30 in. when operating at 
400 F. Double ended slip joints that 
can absorb up to 24 in. of expansion 
are available. Assuming use of this 
type. number of joints, N, needed is. 


N = 30 in. /24 in. = 1.25, or 2. 
Cold spring is not used with slip joints 
because when the pipe cooled it would 
pull out of the joint. The two joints 
would be installed between anchors as 
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FIG. 4. Chart for finding the number of plain U bends needed to absorb the expansion of a 
pipe line of given length operating at a known temperature. To use, project from pipe size on 
proper bend radius scale to the operating temperature. At the left read the allowable distance 
between anchors or the length of bend for a stress of 10,000 psi in the pipe. Then project to 
the right until the proper length curve is intersected. From here drop to the cold spring factor 
and then across to the allowable stress and at the bottom read the number of bends. 
Chart is valid for all pipe schedules. 
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FIG. 5. Chart for finding the number of double offset U bends needed to absorb the expansion 
of a pipe line of given length operating at a known temperature. 
Use of this chart is the same as FIG. 4. 
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i Cities Service has long been recognized for pro- to produce results the first time. In this particular 
z gressive leadership, dependable excellence of case the Petreco Electrosphere to the right in the 
i product and refining know-how. The first Petreco picture above has delivered throughputs as high 
| Desalter for Cities Service was installed in their as 75,000 barrels per day for extended periods of 
z East Chicago, Indiana, refinery. When their great time and was a considerable factor in the topping 
i new refinery at Lake Charles, Louisiana, was built, units continuous fifteen months run during which 
4 Petreco Desalters were installed as part of the 30,000,000 barrels of oil were processed. Results 
: regular refining flow system. such as these are the reasons why leading refiners 
i There is only one way to earn a repeat installation continue to specify Petreco Desalting and Petreco 
= for a company such as Cities Service, and that is Service. 
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PETROLEUM RECTIFYING COMPANY 
5121 SO. WAYSIDE DRIVE, HOUSTON 3, TEXAS 


1390 E. BURNETT ST., LONG BEACH 6, CALIFORNIA 





SPECIALIZED Lhetiic PETROLEUM PROCESSES/DESALTING 






To obtain more information on products advertised see page E-33 C-1 9 
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REACTION, 1000'S POUNDS, PLAIN-U-BENDS 
REACTION, 1000'S POUNDS, DOUBLE U BENDS 


PIPE DIA, IN. 


- 1214 DOUBLE OFFSET 


FIG. 6. Chart for finding anchor reactions in Schedule 40 pipe when the bending stress is 
10,000 psi. For other stresses and pipe schedules, multiply chart force by the ratio of 
stresses and moments of inertia of the pipes. 
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FIG. 7. (a) Anchor arrangement for refinery line with plain U bends for absorbing 
expansion. (b) Double offset U bends and their anchors. (c) Anchors for slip joints. 











shown in Fig. 7c. Each joint must be 
anchored to the ground or supporting 
structure. Between joints the pipe must 
be adequately supported and free to 
move. Roller supports that guide and 
permit movement are usually best for 
this service, 

Support friction varies somewhat 
but is usually assumed to be about 100 
lb per support. At least 7 supports per 
100 ft are required for a 10-in. pipe. 
Necessary anchor size and strength 
are functions of pipe diameter, steam 
pressure, slip joint construction, and 
type of supports used. During expan- 
sion of the pipe, friction at the sup. 
ports and in the joint packing sets up 
a force that must be absorbed by the 
anchor. In addition, steam pressure in 
the joint tends to force it apart. The 
value of these forces can readily he 
computed and from the results a satis- 
factory anchor designed. Of course, 
the above remarks apply equally well 
to a pipe transmitting air, oil, gas, or 
gasoline. 

Packing gland friction varies with 
different manufacturers, type of joint. 
and packing used. Gland friction in 
one type of slip joint frequently used 
for refinery work is about 2200 lbs 
per inch of pipe diameter. Assuming 
use of these joints in this line, anchor 
forces are found as follows: 

10 in. Schedule 40 pipe: 
Support friction = 1,000 ft (7) 
100 

(100 lb/support) = 7,000 Ib 
Gland friction = 2200 Ib/in. 

(10 in. diam.) = 22.000 Ib 
Pressure force = 165 psig 

78.9 sq in. pipe area) = 13,000 
Total force to be 

absorbed by anchor 42,000 lb 

Comparison of these results with 
the anchor reactions for plain and 
double offset U bends shows that slip 
joints require larger anchors, When 
slip joints are used, however, only a 
minimum of pipe and insulation is 
needed because the pipe runs in a 
straight line between point of supply 
and use. The disadvantages of large 
anchors are thereby offset and pipe 
costs are usually about equal. 


Conclusion 

These charts have found much use 
in the design of refinery steam, oil, air, 
and gasoline piping. The results, when 
compared with exact mathematical 
analysis are quite accurate, and the 
time required to obtain them is far less. 
Although major recommendations of 
the Piping Code have been incorpo- 
rated in this article, it is a good policy 
to refer to the Code whenever neces- 
sary during piping system oe. , 
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Except for the discovery of crude 
petroleum and the learning of a few 
facts about its properties and uses, all 
the essential developments in the 
petroleum industry have taken place 
within the last fifty years. Except for 
a brief scanning of the fabrication 
needs of the embryo American ferti- 
lizer industry all the essential develop- 
ments in the life and history of the in- 
ternational engineering firm of M. W. 
Kellogg Company have occurred dur- 
ing that same half-century. 

That period of time has seen the 
petroleum refiner progress from the 
simplest of pot stills connnected by 
means of a “gooseneck”, to the sim- 
plest of pipe coils immersed in water 
in a wooden-staved tank, to the ex- 
ceedingly complex but highly efficient 
units of current refinery operation. 
In that 50-year-long geologic “instant” 
we have progressed from Rock Oil to 
rocket propulsion, from Drake’s Folly 
to producing and distributing the 
most important commodity in world 
trade and world politics. No single 
physical thing on earth has done for 
the human race what petroleum has 
accomplished. 

The trend all along has been toward 
the more complex technology, engi- 
neering, and chemistry in oil refining. 
Simple distillation gave way to frac- 
tionation, to thermal then to catalytic 
cracking, to chemical treating, isomer- 
ization, and alkylation, all directed 
toward “tailoring” of the hydrocar- 
bon molecules to meet the specific 
needs of the world. 

Kelloge’s life has progressed par- 
allel to that of the industry it serves. 
For this company, its history divides 
into two main phases, the Age of Fab- 
rication and the Age of Process De- 
velopment and Engineering. The first 
step occurred in 1900 when, before 
the formal organization of the present 
company, its founder established a 
consulting and pipe-fabricating serv- 
ice to the fertilizer industry. By 
1901, when the company was officially 
formed, Kellogg was looking into 
power plants as a source of business. 
This progressed from production of 
pipe bends, joints and so forth to the 
fabricating .of power piping such 
as penstocks for hydroelectric units. 
More or less simultaneously. a start 
wes made in the field of industrial 


step by step for halt a century 


Company QIrows... . By ARCH L. FOSTER 


an International Engineering 


chimneys, an activity that is still in 
full swing and one that has broadened 
to include refractories and _ related 
materials. 

In 1905 the original, small shop 
was bursting at the seams and a fac- 
tory was leased to carry the overflow 
of business. As time passed, the com- 
pany opened its own plant in Jersey 
City, including a large welding oper- 
ation that was soon to build welded 
shell-type stills for the new Burton 
thermal cracking process, then suffer- 
ing birth-pains in its revolutionizing 
of oil refining. Actually it was at this 
time that the Kellogg company began 
to emerge from its role of mechanical 
fabricators into an engineering corps. 

Morris Kellogg and his aides looked 
far ahead and decided that fabrication 
alone would not keep them in the busi- 
ness of supplying the oil industry. 
Process know-how and interests in 
processes appeared necessary to guar- 
antee organizational longevity. In 
1919 a lone-eagle inventor, Richard 
“Dick” Fleming, offered his cracking 
process to Kellogg. Kellogg took it 
over, hired Fleming, developed the 
process as far as current technology 
made possible, and built a number of 
installations in different refineries. By 
1923 the search for methods to crack 
oil to produce gasoline was as 
frenzied as any Klondike Gold Rush. 

Two men, the Cross brothers. had 
developed a new type cracking unit. 
in which a small stream of oil passed 
continuously through heated pipe coils 


The first fluid catalytic cracker on page C-24 
was a blueprint when World War II broke out. 
Much pilot plant data had already been gath- 
ered; but the actual design for the building of 
the unit was proceeding cautiously as is normal 
with any new process. The war changed this 
overnight. Kellogg rushed this unit to com- 
pletion and began moving as fast as possible 
to design and erect eleven add'tional plants 
to produce desperately needed base stock for 
aviation gasoline. The insert shows early Flem- 
ing thermal units which present an interest- 
ing contrast to the first fluid cat built in 1942 
—a 15,000 BPD unit. It would be dwarfed if 
placed alongside Kellogg’s largest unit— 
60,000 BPD—now being completed for Gulf. 
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custom BuILT R,§ PANELS 
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a Riclaged Background 


Russell & Stoll custom built panels utilize standard R&S equipment as “packaged” com- 
ponents wherever possible. Note how well this better, faster, more economical construction 
method has been employed on the oil pipe line plant panel illustrated. 








R&S thereby by-passes all the uncertainties, delays. and expense of “special design” equip- 
ment. R&S panels are factory built, sealed and tested, offering simplified construction 
and pre-engineered performance. 


No panel can be better than any of its component parts. And every R&S panel has 
benefits that stem from selection and use of precision-made units from the complete R&S 
explosion-proof line. R&S circuit breakers, switches, pilot lights, push button stations 
and other control devices have standout advantages such as removable front covers, abun- 
dant wiring space and conduit openings — in addition to individual features that meet all 


standards, plus. 
WRITE FOR CATALOG NO. H47-50. 





RUSSELL & STOLL COMPANY, INC. - 125 BARCLAY STREET, NEW YORK 7, N.Y. \F 


RUSSELL & STOLL 


PRECISION-BUILT ELECTRICAL EQUIPMENT—SINCE 1902 
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Many of the key processes at Abadan, 


e wor'd’s largest refinery, are Kellogg engineered 
and installed. These included atmospheric and vacuum distillation facilities, thermal cracking 
and reforming units, alkylation and others. Currently, however, the majority of Kellogg’s work 
with AIOC is in the United Kingdom. 


Oak Ridge, the world’s most complicated process and largest chemical plant, represents the 
toughest single task ever assumed by Kellogg. To process design, engineer and construct this 
500 million dollar plant, Kellogg organized the Kellex Corporation around a nucleus of 
Kellogg specialists, At the peak of its wartime activity Kellex comprised more than 2000 
physicists, engineers, chemis's, technicians, and others from the industry. 
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in a furnace and “soaked” for a pe. 
riod in a heavy steel drum at high 
temperature and pressure, and /\ad 
formed the Gasoline Products C..n-. 
pany to promote the process. To as- 
sist in its development, they reaciied 
an agreement with Kellogg on de-el- 
opment and licensing, whereby more 
than 130 units were built in the United 
States and abroad, at costs totaling 
more than $125,000,000. The liceis. 
ing-engineering agent held a part own- 
ership in the enterprise and whien 
Gasoline Products Company was sold 
to The Texas Company and Standard 
of Indiana, Kellogg retained an in- 
terest. 


By this time the firm had grown to 
much larger size, and numbered its 
technical employees in the several 
hundreds. To meet the greatly in- 
creased needs for additional technical 
knowledge, a research laboratory fea- 
turing pilot plant units had been es- 
tablished at Jersey City alongside the 
fabricating shops, and work was go- 
ing forward on numerous projects <e- 
signed to improve the company’s abil- 
ity to develop processes and design 
units for commercial operation. That 
overall division now includes more 
than 500 scientists, engineers, and 
technical aides, a group that stands 
among the leaders in the most impor- 
tant researches in the industry at pres- 
ent, details of which will be given 
later in these articles. 

Three major, and numerous minor 
ramifications of refining research now 
appeared, into all of which the com- 
pany plunged in the role of an aid to 
and collaborator with oil company 
development outfits. Lubricating oil 
refining was just emerging from the 
Stone Age; solvent extraction, solvent 
dewaxing, and allied processes were 
under development; the Great Depres- 
sion was on and all struggled to im- 
prove qualities and cut costs. Union 
Oil Company of California had car- 
ried out developments, so had Stand- 
ard Oil Companies of Indiana and 
New Jersey. Combining interests and 
effort, these four companies worked 
out the JUIK agreement, whereby de- 
velopments, knowledge, etc., were 
pooled. All collaborated in research, 
with Kellogg as the licensing-design- 
ing agent for these processes, which 
include propane dewaxing and deas- 
phalting-deresining, phenol solvent 
extraction, etc. 

Similarly, Phillips Petroleum Com- 
pany, The Texas and Union Oil Com- 
panies and Standard Oil Companies 
of Indiana and New Jersey as well as 
Kellogg had carried on considerable 
research in the polymerization of ole- 
finic light hydrocarbons to produce 
materials of gasoline boiling range. 
These companies formed an agrce- 








ment to collaborate and share in re- 
search development in this field. 

Last and most far-reaching of these 
collaborative compacts is the Catalytic 
Refining Agreements (CRA), which 
included most of these companies, and 
which provided that developments 
they had made and were to make in 
the future were contributed to a com- 
mon knowledge pool. The agreements 
included both catalytic cracking and 
hydroforming. Hydroforming was a 
strong effort to solve the problem of 
reforming low-grade naphthas into 
premium quality motor fuel, by the 
use of molecular hydrogen, heat and 
pressure and a catalyst, as will be 
shown in a later article. Catalytic 
cracking already had appeared on the 
commercial horizon in the Houdry 
Process, and was to be expanded into 
two other main processes as a life- 
saver for Allied aviation fuels for 
World War II. 

Mention must be made in passing 
of Kellogg’s famous combination unit 
system of design, whereby atmos- 
pheric and vacuum distillation and 
thermal cracking and/or reforming 
were combined into one closed sys- 
tem in which the products of one step 
were passed continuously into the 
next step without intermediate stor- 
age, the entire operation being con- 
tinuous from raw crude to finished 
products, omitting any chemical treat- 
ing, rerunning (redistillation) which 
might be necessary in specific in- 
stances. A large number of these units 
were built, their adoption hastened 
and clinched by the economic de- 
mands of the Depression. 


Kellogg collaborated closely with 
Standard of New Jersey and others in 
developing the Fluid catalytic crack- 
ing process, but the war broke out be- 
fore this had really gone beyond the 
pilot plant stage. The intermediate 
“tailoring’ was dispensed with, result- 
ing in commercial units that almost 
literally “sprang full-grown from the 
forehead of Jove”, from a small pilot 
plant to the big 15,000-20,000 bbl per 
day units turning out motor and avia- 
tion fuel direct from the fractionator. 
The first fluid cat unit was built at 
Baton Rouge, the type and pattern for 
all other war units. 

The coal tar industry’s total supply 
of aromatics, benzene, toluene, xylene, 
cumene, etc., was hopelessly inade- 
quate so superfractionation units were 
built to extract aromatics in huge vol- 
ume from hydroforming unit product 
streams, to meet the unprecedented 
demands of the war for explosives and 
avgas. 

Hydrocarbon alkylation, using sul- 
uric acid as the catalyst, had been 
well developed. before the war broke 
and became a controlling factor in the 
production of aviation super-fuel. A 





large number of these units were built 
rapidly under war pressure, to aug- 
ment the output of prewar sulfuric 
units and the HF units, which were 
built simultaneously. 


Uranium-235 


Probably the greatest, and most 
baffling single job ever undertaken 
by Kellogg was the development and 
building of the gaseous diffusion unit, 
K-25, at Oak Ridge, by means of 
which the potentially highly explosive 
U-235 was concentrated in a form 
in which it could be employed in the 
atomic bomb. For this purpose a sub- 
sidiary company, Kellex Corporation, 
was organized. Kellex grew into a 
2,000-man unit and postwar was re- 
tained in “reduced” status for con- 
tinued research in many lines. Last 
year, in a move to concentrate avail- 
able engineering effort, the subsidiary 
was sold. 


Outstanding in Kellogg’s history is 
the development of the Synthol Proc- 
ess for the synthesis of liquid petro- 
leum products and _ petrochemicals 
from hydrocarbon gases. Kellogg has 
carried on development work on this 
process for close to twenty years; only 
recently a unit utilizing this synthesis 
process has been sold to a South Afri- 
can company, which will utilize low- 
cost coal as the source of synthesis gas. 

Bare mention can be made of the 
non-petroleum projects being carried 
on by Kellogg. Solexol is a process 
whereby animal fish and vegetable oils 
are purified via solvent propane to 
produce far superior oils for innum- 
erable industrial and consumer uses. 
\ process for cracking naphthas to 
make ethylene as an intermediate for 
plastics and other petrochemical prod- 
ucts has been designed and engineered 
for an English chemical company, Im- 
perial Chemical Industries, Ltd. Jet 
engines and rocket power plants are 
being studied intensively and devel- 
oped under stringent secrecy limita- 
tions, for governmental departments. 
This work includes some of the most 
interesting of all developments in the 
field to date. The commercial devel- 
opment of Kel-F, a trifluorochloro- 
ethylene plastic with remarkable prop- 
erties and innumerable commercial- 
industrial applications, has been ac- 
complished to a point where Kellogg 
is boosting production rapidly to meet 
a continually mounting demand. 

Someone has said that an industrial 
or commercial company is made of a 
common idea and the minds and ef- 
forts of a number of men. To illus- 
trate this apparently axiomatic fact. 
shown here are likenesses and brief 
backgrounds of four of the small group 
of men responsible for the formation 
of the Kellogg organization and for 
its growth during the first 49 years. 




















































































































































































































































































































































































| 
| 








INSTRUMENTATION 


. is patterned to the exact 
requirements of individual 
plants and processes. 


...is the result of engineering 
and application know-how, 
with one responsibility from 
sensing elements to control 
valves. 


... 1s backed by a nation-wide 


field engineering and service 
organization. 

























































































The Texas Company’s new refinery at Eagle Point, 
N. J. is helping to meet the demand for more and 
more TEXACO Petroleum Products. 


Heart of the plant is a modern Kellogg-designed, 
engineered and constructed fluid catalytic cracking 
unit which has achieved a new high in operating 
ease .. . through modern instrumentation. 


More than 30 Brown instruments on the unit panel- 
board include temperature, pressure, flow and fluid 
level controllers. All are essential to the dual 
purpose control system which maintains process 
variables at desired values while providing alarm 
and automatic shutdown in the event of emergency. 


When looking for recording and controlling 


instruments for your fluid catalytic units, or any 
refining operation—consider first: 


* The Brown know-how developed through many 
years of application experience in the industry. 


* The completeness of the Brown modern 
approach—recorders, controllers, panelboards, 
valves, and all accessories. 


Call in our local engineer for a detailed discussion of 
your process requirements... he is as near as your 
phone. Offices in more than 80 principal cities of 
the United States, Canada and throughout the 
world. MINNEAPOLIS - HONEYWELL REGULATOR 
Co., Industrial Division, 4475 Wayne Ave., Phila- 
delphia 44, Pa. 


Honeywell 
Brow Qustaunerte- 

















WarrEN L. SMITH 
President of 


the M. W. Kellogg 
Company 


| T is a signal honor to have our company’s Fiftieth Anniversary com- 
memorated by the editors of he Petroleum Engineer. | feel, however, 
that the editors in singling out our company, are in truth telling a much 
greater story than that of any one corporation in our industry. In fact, 
they are symbolically telling the story of the tens of thousands of 
individual engineers and technicians throughout the industry who 
devote their lives to petroleum refining progress. 


Naturally, hundreds of these engineers are Kellogg men, but many 
more thousands are refiners’ men. Still more thousands serve the 
industry effectively from the suppliers’ laboratories and drawing 
boards. And many are with our able competition. 


Truly, petroleum progress is the result of their combined efforts to 
make better products at lower costs. Of course, we are proud of our 
past contributions to this progress, but all our present thinking and 
efforts are directed to making our future as fruitful. 

It is a provocative future, whether it holds an expanding employ- 
ment of the technological “status quo” ... the widespread use of coal 
and natural gas as the raw materials for synthesizing liquid hydro- 
carbon fuels . . . or even some entirely new refining practice or entirely 
new source of energy. Regardless of the specific direction of future 
technology, there is bound to be continuing progress... and that in 
itself is a challenge. But it is a challenge that can only be met success- 
fully through forward-looking development work in both technological 
and human relations fields. 


To the many companies in our own and allied industries that are 
also celebrating their Fiftieth Anniversaries this year, our good wishes 
... with the hope that they will join with us in meeting this “challenge 
at fifty” to the benefit not only of their own companies but, more 
importantly, to the benefit of all mankind. 





Here is the current management team 
entrusted with employing the talents of the 
Kellogg organization to best advantage. 

It's a team of engineers ... some who have 
grown with Kellogg, some with specific 


experience who have been brought into the 


family within recent years to point up 


the new and expanded phases of Kellogg 
Operations. (Names on opposite page.) 
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You do less of it | 





Bent g by using Dependable Quality 
CRANE VALVES 
.«« Lhat’s why 


more Crane Valves 


are used 


48 ; L3 = than any other make 


'e 4 easy to use...easy to keep on the job 


You'll have much less valve main- 
tenance wherever you install Crane 
600-Pound Small Steel Gates. Use 
with recommended trim on oil or 
oil vapor, steam, water, air, or gas. 

Compact yet rugged—light yet 
strong—these are truly small steel 
valves with big valve features. They 
sacrifice nothing that insures de- 
pendability and tight seating, easy 
operation, and convenience in 
keeping them in top-notch work- 
ing condition. 

Supplied in sizes 2 inches and 
smaller, No. 3602 valves are engi- 
neered to the standards that make 
Crane Quality your best choice in 
valves of every type. 


CRANE CO., General Offices: 

836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving 
All Industrial Areas 


VALVES ¢ FITTINGS « PIPE © PLUMBING «- HEATING 
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REDUCTION MILLS—STEAM CONDENSERS—STEAM JET EJECTORS—-MARINE CONDENSERS & EJECTORS—DECK MACHINERY 


Engineers 





COOLING TOWERS—VACUUM REFRIGERATION—HIGH VACUUM PROCESS EQUIPMENT—MICRO-PARTICLE 








YOU MAY BE ABLE TO LOWER 
YOUR COOLING COSTS 


INVESTIGATE C. H. WHEELER STEAM JET 
VACUUM COOLING SYSTEMS 


Where your chilled water temperature requirements are 35° to 
65°F and you have steam available, C. H. Wheeler engineers 
are prepared to submit recommendations on equipment for the 
lowest operating cost consistent with reliability and the neces- 
sary marginal factors on performance. In addition to the low 
first cost of these units, the absence of moving parts (with the 

exception of pumps) results in extremely low maintenance costs. 


In refineries, the cooling of absorption oil to improve recovery 
of light hydrocarbons, and the chilling of cooling water re- 
quired for deethanizer condensers used in the manufacture of 
liquefied propane gas, are typical applications of C. H. 
Wheeler steam jet vacuum cooling systems. Cooling is by the 
well known principle of Flash Evaporation, using live or 
exhaust steam that you may be presently wasting. 

A 36-page book on C. H. Wheeler Steam Jet Ejectors will 
be mailed you on request. It contains useful data and will 
augment your store of knowledge on the subject. 











$13,500 ESTIMATED SAVINGS 
IN 6 YEARS WITH A 
C. H. WHEELER COOLING TOWER 





Cc. H. WHEELER MANUFACTURING CO., 








A C. H. Wheeler customer worked out 
his own engineering estimate of the sav- 
ings assured through the purchase of a 
83 cell C. H. Wheeler Cooling Tower of 
12.500 GPM capacity. He chose C. H. 
Wheeler over a competitive 2-cell tower 
costing $10,000 less. The greater effi- 
ciency of C. H. Wheeler tower engineer- 
ing results in estimated yearly operating 
savings of $2,261. 


The formula employed by the customer 
and a tabulation of his figures has been 
reproduced for your appraisal. This, to- 
gether with Catalog 145, will augment 
your knowledge of cooling tower opera- 
tion. A request on your company letter- 
head will bring them by return mail. 


Be sure to call a C. H. Wheeler repre- 
sentative early in your cooling tower 
plans. He shows you where to check for 
features of quality. 





1832 SEDGLEY AVE., PHILADELPHIA 32, PA. 


“REVERSE FLOW” CONDENSERS 
Reduce Operating Costs because 
they are SELF-CLEANING 


By an arrangement of electrically or hydraulic- 
ally controlled sluice gates the flow of water 
through the condenser tubes is reversed. Refuse is 
flushed down the 
discharge in) min- 
utes, thus saving 
hours of downtime ar A 
for hand ae. “lal. ‘“Y Hoe 
Here is how it "eh [on phe 
works: ; 8) ajo | ge 
Both halves work i i | 
the same but inde- ae 
pendently of each ,O/ \Q. 
other. Left Side: : : 
Water enters di- 
vided water box at valve chamber A, with upper 
port open. It flows through pass B to end of con- 
denser, back through pass C and out through left 
port of D. 

Right Side: Flow is reversed: Valves at inlet A and 
discharge D are changed to permit water to flow 
through C and back through B in the opposite 
direction, then out through lower port of D. 



































LuTHER R. HILu 
in charge of 
Process Engineering 
the M. W. Kellogg Company 


tee, PROCESS DESIGN 
SET-UP AT KELLOGG 


Ix the more than 20 years that | have been with Kellogg, the tech- 
nology of refining has undergone a revolution—so also in a lesser 
degree has the process design set-up at Kellogg. Originally, our group 
consisted of a mere handful of chemical engineers. Today, it is a full 
department, with breadth and depth, organized into five major special- 
izing sections. 

Supporting our original process engineering group there was the 
beginning of a laboratory with one or two pilot plants and a com- 
paratively small cadre of mechanical design engineers. Today, the 
process department is backed by a fully-staffed chemical research 
laboratory, with a special group working on nothing but catalysts; 
pilot plant laboratory that includes some 20 pilot plants (some of 
them cost $1,000,000 and more before they turned out their first 
products); chemical engineering development group that specializes 
in improving the unit chemical operation, and probably most im- 
portant, an experienced economics section whose function it is to 
evaluate the economics of process engineers’ plans and proposals. And 
to translate the work of these groups, there is a mammoth design en- 
gineering department with veritable floors full of specialists. 

All told, this force totals in the hundreds counting only the ex- 
perienced engineers and laboratory technicians. Reviewed on the fol- 
lowing pages are a few of the more important or new processes of 
modern refining, with indications of Kellogg’s recent refinements or 
explanations of Kellogg’s approach to design. 


Here by the bend in the river is one of the nation's largest 
refineries ...and it was the largest ever given to one engineer- 
contractor to completely process, engineer, and erect. With 

its three Fluid crackers, alkylation-isomerization plant, 
thermal reforming and cracking, topping, deasphalting and 
other facilities, this Cities Service refinery at Lake Charles 
marked a high point in integrated petroleum processing design. 
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DISTILLATION 


Kexxose built its first atmospheric 
distillation unit more than 25 years 
ago, but today is still actively en- 
gaged in research to improve this 
basic refining process. Although op- 
erating data have been accumulated 
from Kellogg-built units, which proc- 
ess a total of more than a million bar- 
rels of crude daily, the company is 
continually supplementing this with 
visual data from a unique, Lucite bub- 
ble tower operated in its development 
laboratories. As a result, many of 
tomorrow's fractionating towers may 
be physically smaller with no decrease 
in throughput. 


In addition to this visual study of 

















Worn the advent of catalytic 
cracking, the preparation of extra- 
clean feed for this process became a 
matter of major concern to the refin- 
ing industry. Several familiar proc- 
esses may be employed for this 
purpose, their use being determined 
largely by economics of the individual 
refiner’s processing sequence. Most 
common feed preparation steps are 
delayed coking, vacuum flashing. 
and propane decarbonizing. Visbreak- 
ing may also be used, but as a process 
it is more generally associated with 
combination thermal refining. 

Currently, 7 out of every 10 bbl of 
oil put through delayed coking units 
go through Kellogg-designed and 
built equipment. Although this type 
of unit may be operated as a visbreak- 
er, it is most frequently used to pro- 
duce extra clean feed for catalytic 
cracking and high quality coke as 
a residual product. 

The concept of delayed coking orig- 
inated with Standard Oil Company of 
Indiana in the late twenties and was 
developed into commercial produc- 
tion by that company, which built the 
first commercial unit in 1931. Since 
that time Kellogg has continued the 
development and refinement of the 
process at the Jersey City labs. Pilot 
plant data are continually heing pro- 


the dynamics of fluids, Kelloge’s !ab- 
oratories also include other fraction. 
ating equipment for studying yields 
and other essential processing dita. 

Typical of a modern topping unit 
is the one for Skelly illustrated at 
right. Close fractionation provides 
high flexibility in the end use of vari- 
ous Cuts. 

Eight streams may be taken off in- 
cluding reduced crude, virgin gas oil, 
diesel oil, kerosine, heavy gasoline, 
light straight-run, and light ends. The 
eighth stream is a close-cut naphtha 
that comes off as bottoms from the 
re-run tower and is used in the pro- 
duction of special solvents. 


2 PREPARATION 


vided and new processes for coking 
are currently under study. 

The value of vacuum flashing in 
producing clean feed for catalytic 
cracking without thermally cracking 
portions of the reduced crude is well 
known to the industry. A properly de- 
signed vacuum unit, although reduc- 
ing atmospheric bottoms to asphalt, 
does not reduce these bottoms to as 
low a percentage as is obtainable in 
propane decarbonizing. The bottoms 
product can be blended into fuel oil 
or sold directly as asphalt, however. 
Virgin characteristics of overhead 
products are retained by keeping 
cracking action to a minimum. 

Capacities of Kellogg-designed 
units have ranged from 500 to 55,000 
bbl per day—the latter, about ready 
to go on stream, is believed to be the 
largest in the world. It is being erected 
for California Standard at its Rich- 
mond refinery. 

Propane decarbonizing—a process 
stemming from Kellogg’s close asso- 
ciation with the JUIK lube processes 
—has since 1944 been a factor in the 
preparation of feed stock for catalytic 
cracking. A relatively recent installa- 
tion of this process has it operating 
in combination with a crude distilla- 
tion unit in order to reduce initial 
costs and lower operating expense. 


Top—One of Kellogg's most recent crude units to go on stream in 
the United States is this 36,500 bbl per day modern plant for 
Skelly Oil in El Dorado, Kansas, Right—An interesting example 
of combination refining was designed and erected by Kellogg 
for British American Oil at Montreal. Here, topping is combined 
with propane decarbonizing. 
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COMBINATION 
MAL UNITS 





THE 


-— combination thermal refin- 
ing no longer excites the domestic re- 
finer as it did during the mid-thirties. 
But it still has a sound market in 
countries abroad where the need for 
high octane catalytically cracked gas- 
oline is far overshadowed by the more 
basic need for an increased refining 
capacity. 

It was in the early thirties that 
Kellogg first introduced the balanced 
combination thermal unit. Refiners 
found this method of reducing both 
investment and operating costs ex- 
tremely attractive in many situations. 
Combination units provide distinct 
dollar savings by eliminating duplica- 
tion in control rooms, intermediate 
tankage, piping, heat exchangers, per- 
sonnel, and other operating charges. 
In the past 20 years Kellogg has de- 
signed, engineered, and constructed 
more than 30 combination units. 
These range in application from ther- 











mal units through catalytic cracking 
and into the lubricating field with 
such combinations as topping and 
delayed coking, catalytic cracking, 
and polymerization and complete fa- 
cilities for producing lubes in one 
continuous propane stream. 

In combination thermal processing, 
one of the most recent project comple- 
tions concerns the new refinery for 
the Refinaria Nacional de Petroleo at 
Bahia, Brazil. The processing facili- 
ties include: Crude oil distillation, 
naphtha reforming, gas oil cracking, 
reduced crude visbreaking, gas recov- 
ery, gasoline stabilization, and caustic 
washing of gasoline and kerosine. 

The unit is designed for two opera- 
tions, the production of the maximum 
amount of gasoline, and for produc- 
ing specified quantities of kerosine 
and diesel oil. In the latter operation, 
the naphtha reforming charge is un- 
dercut to 350 F end point. 


FLUID HYDROFORMING 


Thus new process has several ad- 
vantages over the fixed-bed hydro- 
formers built during World War II to 
provide vast quantities of toluene and 
avgas. In these earlier hydroformers, 
reaction beds had to be alternately 
taken out of product production while 
the catalyst was regenerated. The new 
Fluid catalyst system continuously 
withdraws catalyst from the reaction 
zone and regenerates it simply and 
cheaply. Daily operating costs will be 
approximately 30 per cent lower than 
those of a fixed bed with the same 
capacity, Furthermore, Kellogg esti- 
mates that this new type of unit will 
cost one-third less to build for equiva- 
lent capacities. 

Kellogg pilot plant data indicate 
that yields will be on the order of 3 
to 5 per cent higher than that of the 
fixed bed. This is due, by and large, 
to the uniform nature of the reaction, 
a result of the uniform temperature 
throughout the Fluid bed. Reactor 
pressures are also moderate in com- 
parison with other catalytic reform- 
ing processes. As a result, the process 
shows better liquid recovery. The 
final gasoline product also contains 
less butane. This means that the re- 
finer can advantageously blend extra- 


neous butanes from other refinery 
sources into the hydroformed gaso- 
line in bringing it up to the permis- 
sible 10-lb Reid vapor pressure. 


Process Description 


In the operation, fresh feed is 
charged to an absorber from which 
it passes through exchange to the 
main heater where its temperature is 
raised to approximately 950 F. From 
there the feed is charged to the hase 
of the reactor in which the Fluid bed 
is maintained. The vaporized naphtha 
passes up through the bed (where the 
hydrocarbon molecules are reformed 
from straight-chain paraffins to ring- 
type aromatics) and into the separa- 
tion section above the bed level. After 
passing through cyclones at the top 
of the reactor to remove entrained 
catalyst, the reformed hydrocarbon 
vapors are transferred to the main 
fractionating tower and introduced at 
a point just above the slurry settler. 

Taken off as bottoms from the 
tower is a certain small amount of 
relatively high boiling point polymer 
made during the processing. This is 
charged to a flash drum and recov: 
ered separately for petrochemical 
processing. 








Fluid Hydroforming 


As this issue was going to 
press, announcement was made 
by Kellogg that it had contract- 
ed to engineer and erect the 
world's first Fluid hydroformer. 
This followed closely on the heels 
of an announcement by Stand- 
ard Oil Development Company 
that the process had reached a 
stage where it appeared eco- 
nomically feasible as a method 
of catalytically upgrading naph- 
thas. 

The unit now on order—its 
capacity is rated at 2000 bbi 
per day—is for Pan-Am South- 
ern Corporation and will soon be 
under construction at this refin- 
er's Destrehan (Louisiana) refin- 
ery, which is undergoing a mod- 
ernization program. 


Principal product leaves the frac- 
tionator overhead and goes to a high 
pressure receiver that separates the 
hydrogen-rich gases from the gaso- 
line. The gasoline is stabilized and 
sent to storage. The gases are re- 
cycled to the base of the reactor after 
passing through heat exhangers and 
heater to maintain the required hydro- 
gen-rich condition in the reaction 
zone. 

The movement of the Fluid catalyst 
is similar to that in Fluid catalytic 
cracking. From the reactor it passes 
through a stripper to remove and save 
hydrocarbon product and is then 
charged to the regenerator where the 
coke is burned off before it is re- 
turned to the reactor. Heat generated 
in regeneration is used to produce 
process steam through the use of an 
integrally contained boiler. 


Typical Yields 

Varying operating conditions pro- 
duce different yields and octane rat- 
ings. Under severe operation, the oc- 
tane rating of the product is 95 CFR- 
R (Clear), 

Operating for the prime purpose 
of producing avgas base stocks, the 
aviation octane ratings reach 98, F-3, 
and over 175, F-4, with the addition 
of 4.6 cc. of TEL per gallon. 

In actual refinery practice, through 
blending of extraneous butanes, the 
total volume of finished gasoline ap- 
proximates 100 per cent of the liquid 
charge volume. 


This is the pilot plant in Kellogg 

laboratories from which came much 

of the data used in designing *' 
first Fluid hydrofe 
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THE NEW, HEAVY-DUTY SVG IS BETTER ALL AROUND 


MORE BETTER 
RUGGED FUEL 


CONSTRUCTION ECONOMY 


EASIER 
MAINTENANCE 


SIMPLER 
EXHAUST 
PIPING 





BETTER 
BALANCE 


developed for: 


ECONOMY 

LOW-COST INSTALLATION 
FLEXIBILITY 

MAXIMUM DEPENDABILITY 
QUIET PERFORMANCE 
COMPACTNESS 

EASE OF OPERATION 

EASY RELOCATION 
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Here’s the complete line of I-R Gas-Engine-Driven Compressors 


TYPE JVG —— 110, 165, 220 hp 
TYPE SVG 


, LOWER OIL 
CONSUMPTION 


SMALLER 
FOUNDATION 






Two Sizes — 330 hp and 440 hp 





The new SVG gas-engine-driven compressor is essentially the well- 
known XVG 4-cycle V-angle compressor ...improved and modernized 
by a complete redesign from the ground up and from the inside out. 


For twenty years the famous XVG compressor has maintained its 
position as a standard of comparison. Time after time new develop- 
ments were incorporated into the XVG construction, but there are limits 
to improving an existing model. There comes a time when a departure 
from even such a successful model is necessary. 


The new SVG retains all of those features that have been so successful 
in the XVG, and takes advantage of new materials, modern rotative 
speeds, up-to-date manufacturing methods, and “know-how” based 
upon many years of experience in building both compressors and 
engines. The new SVG is the modern-design gas-engine-driven compres- 
sor with an outstanding background ...a better compressor, all around. 


ersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 





TYPE KVG 





330, 440 hp 





Also companion Gas Engines 


660, 880, 1100, 1320 hp 
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Side view of nozzle shown in end view above. 
This nozzle is made from a stainless steel cast- 
ing with all internal surfaces fully machined 
and polished. Extremely close tolerances 
are a CR feature on finished dimensions. 





Booster Evactors of the above-mentioned capac- 
ity awaiting shipment to a CR customer. 


CROLL-REYNOLDS CO., INC. 


17 JOHN STREET, NEW YORK 38, N. Y. 
CHILL VACTORS STEAM JET EVACTORS 














Yes, truly amazing results have been obtained by 
converting the energy of steam to velocity and using high 
velocity steam to entrain vapor at high vacuum. The ve- 
locity of the motivating steam in this CR equipment, for 
instance, is over 4,000 feet per second—the approximate 
speed of a bullet! 

In one such CR unit—with a 30” diameter suction 
connection—the capacity handled at 29.7” vacuum (re- 
ferred to a 30” barometer) is 1600 pounds per hour of 
water vapor from a vacuum crystalizer. In terms of vol- 
ume this is over 3,000,000 cubic feet per hour or 50,000 
cubic feet per minute. 


Each complete CR unit consists of a 30” Booster 
Evactor described above, a 52” barometric condenser and 
a small two-stage Evactor for air leakage. 

These particular units are used to chill rayon spin 
bath liquor for crystallizing out sodium sulfate. After the 
process the liquor is fortified with fresh acid and used 
again. 

For those interested in refrigerating capacity at 45° 
F. each of these CR units is equivalent to 140 tons of ice 
per day. Similar units are offered in many smaller sizes and 
for a great variety of other industrial vacuum requirements. 
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GASEOUS PRODUCTS 


Aurnovex originally used almost 
exclusively in the production of avia- 
tion gasoline, alkylation is currently 
enjoying a resurgence not’ only as 
an avgas process but also to help 
meet the demand for octane upgrad- 
ing of automotive fuel. Over the 
years, Kellogg has been closely as- 
sociated with sulfuric acid alkyla- 
tion and has contributed several de- 
sign features. Most recent of these 
is the new cascade reactor vessel, 
in which the ratio in the actual 
reactionssections of the vessel aver- 
ages better than 9:1, although the 
overall feed of isobutane and olefin 
is kept at a relatively low 4:1 ratio. 
This is accomplished by splitting the 
total olefin feed between three re- 
action sections and introducing all 
isobutane and H,SO, into the first of 
the three sections. As the process pro- 
ceeds, the resulting mixture cascades 
from section to section. As the olefin 
and isobutane react in approximately 
a 1:1.1 ratio and as only one-third of 
the total olefin charge comes in con- 
tact with the isobutane at any given 
time, a localized high concentration of 
isobutane is realized. 

For the refiner who has no use for 
spent acid one of the problems is 
the consumption of sulfuric acid and 
production of by-product spent acid 
in alkylation. Along these lines, Kel- 
logg is currently developing a new 
reconstitution process, which, at ex- 
tremely low investment cost, can be 
incorporated into the alkylation plant. 


Catalytic Polymerization 


Y 
GC aratyric polymerization combines 
gaseous olefins to form high octane 


polymer gasoline by use of a spvcial 
catalyst and high pressure. 
_ Elimination of the cracking action 
“present in the thermal method aliows 
-closer control of product quality. 
-* Lower initial costs of installation and 


’ lower operating costs are other im. 


RIUM 


portant factors in favor of cat poly. 

In addition to producing polymer 
gasoline, this process can, through the , 
selection of feed under carefully con- 
trolled operating conditions, make a 
product that is substantially iso- 
octene. This polymer, generally 
termed codimer, may then be hydro- 
genated to form a material that is es- 
sentially iso-octane. Cat poly may also 
be used to produce cumene by charg- 
ing a special mixture of benzene and 
propylene. Wartime uses of cumene 
have established that extremely small 
quantities of this material produce a 
marked improvement in the octane of 
motor gasoline. 

As an original member of the Poly- 
co group, holders of the basic patents 
on the process, Kellogg has naturally 
been close to the process since its de- 
velopment. Its contributions include 
the creation of a special copper pyro- 
phosphate catalyst that is regularly 
manufactured in Kelloge’s Jersey City 
plant. 


Top—Modern catalytic polymerization 
plant recently completed in the Westville 
(N.J.) refinery of the Texas Company. 
Bottom—Typical wartime alkylation unit 
designed and erected by Kellogg for 
Magnolia Petroleum Company at its 
Beaumont (Tex.) refinery. 


ZARBONS 


In its work with light hydrocarbons, Kellogg has developed much valuable 
information included in these volumes on liquid-vapor equilibrium constants, 
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PHTHALIC ANHYDRIDE 


Qn of the first applications of the 
Fluid catalyst principle outside the oil 
industry was for a plant designed by 
Kellogg during the war for the pro- 
duction of phthalic anhydride. This is 


done by oxidizing naphthalene at rela- 


i tively high temperatures. Other major 


plants employing the Fluid process 
are now being engineered. - 

A recent one of these is a plant.de- 
signed to produce 15,000 tons per 
year. This plant is designed to charge 
distilled liquid naphthalene and to 
produce crude phthalic anhydride. 
The process may be subdivided into 
two basic sections: Reactor and prod- 
uct recovery. 

Distilled liquid naphthalene from 
storage is picked up by the feed pump. 
then mixed with a small amount of 


air and charged to the reactor. 

Entering the base of the fluidized 
bed, the vaporized material comes in 
contact with the remainder of the air 
and with the fluidized catalyst. 

On leaving the top of the bed, the 
combined vapors of phthalic anhy- 
dride. excess air and other reaction 
products pass out the top of the re- 
actor to a group of filters. These op- 
erate on a time cycle so that each filter 
successively is blown clean by air. 

Vapors from the reactor filter ves- 
sels are cooled to a point just above 
the melting point. The phthalic anhy- 
dride is then cooled to the solid state in 
one of two condensers, each designed 
to handle an hour’s production of 
phthalic anhydride. They are ar- 
ranged for cyclic operation. 








Photo Page C-54 


In all catalytic reactions such as the production of phthalic anhy- 
dride, the study of catalysts is basic to the success and improvement 


of the process. In the picture on Page C-54 a Kellogg lab technician 
is studying the effect of temperatures on various types of catalysts. 








Chemical engineering data such as collected in these volumes 
are an essential part of any processing design. Information includes 
data from operating plants, pilot plants, and other sources. 
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Undivided Responsibility—Complete inte- Pat 
gration in the selection and design of cooling ii 
equipment best suited to specific installations mate 
results in minimum first costand minimum oper- 
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Fabricated by 
an equipment 
builder using the 

lukenomics principle. 









Project records on this alkylation tower tell a typical 
Lukenomics story . . . excellent performance, lower 
costs, simplified construction. The problems presented 
were solved so well by the equipment builder’s experi- 
ence and his use of Lukens specialty steel plate, heads 
and steel plate shapes that seven similar towers have 
since been built. Particularly important now—the long 
life built into the equipment helps conserve strategic 


materials. 
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Whatever your project, it’s important! Don’t let today’s restric- 
tions kidnap efficiency. That’s where progressive equipment build- 
ers can help. Delivering improved production, despite current con- 
ditions, is one of their prime contributions. 


An important factor in this is their application of the Lukenomics 
principle. For Lukenomics combines their experience and that of 
leading designers and engineers with Lukens’ specialized knowledge 
of materials, their production and application. 


Get this extra attention for your project. We’ll gladly put you in 
touch with equipment builders applying the Lukenomics principle. 
Just write, stating your problem, to Manager, Marketing Service, 
Lukens Steel Company, 571 Lukens Building, Coatesville, Pa. 


Promote steel production generally—speed sale of your scrap. 


OVER 140 YEARS’ EXPERIENCE AS THE WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PRODUCTS 
STEEL PLATE 


CLAD STEELS HEADS STEEL PLATE SHAPES 
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LUBE PRODUCTION 


For many years refiners of lubricat- 
ing oils with sources of low asphalt- 
bearing crude had a decided advan- 
tage over competitors without this so- 
called “select crude” supply. New 
methods for processing lubes, however 
developed largely during the late 
30’s and early 40’s—have equalized 
this disadvantage. 

Today, due to the development of 
the familiar JUIK (Jersey-Union- 
Indiana-Kellogg) group of processes. 
particularly propane deasphalting, the 
complete removal of asphalt from re- 
duced crude is a simple, inexpensive 
step—and asphalt has been eliminated 
as a measure of potentiality of crude 
for lube processing. 

Many of these processes were either 
created or improved in Kellogg’s lab- 
oratories. Today, they include all 
steps required in making satisfactory 
lube oils from all types of crudes. 
The steps include the following: Pro- 
pane deasphalting, propane fractiona- 
tion, phenol extraction, propane de- 
waxing and propane clay treating. 

As the flow description of these 
processes is essentially familiar to all 
refiners perhaps it would be more in- 
teresting to discuss a few of the devel- 
opments that brought about their 
basic value today. 

In speaking of propane deasphalt- 
ing probably nothing this side of the 


basic idea, has had more to do with its 
success today than the developmen: of 
the tower method as opposed to he 
original “stage” method. 

First utilized successfully as a set- 
tling process in horizontally posi- 
tioned equipment, Kellogg later de- 
veloped the present counter-current 
tower method. It is efficient, non-criti- 
cal in operation and extremely flexible 
over a wide range of feed and product 
specifications. 

Phenol treating has been employed 
for many years for the purpose of 
improving viscosity index of lubricat- 
ing oils. However, the development 
and commercial application of an un- 
usually efficient, high capacity, coun- 
tercurrent treating tower, and the suc- 
cessful application of the water rejec- 
tion principle for improving treating 
efficiency have given this process an 
outstanding position. 


Top—For Phillips Petroleum Company, 
Kellogg took a then-dispensable and 
inoperative alkylation plant and 
converted it into a complete lube plant. 
Bo'tom—Shown here is the exchanger 
section of the combination propane 
deasphalting and phenol treating 
plant Kellogg built for Shell Oil. 


Pilot plant results are constantly checked in the laboratories. 
Here, a technician runs off a test on a viscosimeter. 
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ETHYLENE PRODUCTION 


Tue increasing use of by-product 
olefinic gases as fresh feed for petro- 
chemical operations has been one of 
the outstanding refinery trends of the 
past decade. In the U. S., where 
throughputs are large, processing has 
consisted primarily of close fraction- 
ation of various desired gases. Much 
of North America’s butylene concen- 
tration capacity for butadiene pro- 
ductions as well as several ethylene 
plants have been engineered by Kel- 
logg. 

Most recently, however, has been 
Kellogg’s design of a unique naphtha 
pyrolysis plant in England, which 
produces ethylene and other olefins 
from low octane naphtha. This plant 
is now nearly finished just as another 
has been cortracted for by an Italian 
firm—a unit that is expected to do 
much to strengthen Italy’s chemical 
industry. 

A brief process description follows: 

Naphtha is charged to heaters and 
is then introduced to the pyrolysis sec- 
tion where it comes in contact with 
high temperature steam, during which 
time the cracking to olefins is accom- 
plished. These vapors are then cooled 
to arrest the thermal reaction at the 
desired point. At the same time heat is 
recovered by producing large quanti- 
ties of high pressure steam. 

The mixture of cracked gases is fed 
to the primary fractionator tower for 
separation of polymers, which boil 
above the gasoline range. The vapor 
leaving the top of the tower passes 
through exchangers in which heat is 
recovered for use in the ammonia ab- 
sorption refrigeration unit. The 


vapors are cooled further in conien- 
sers, separated into gas and gasoline, 
The gases are compressed and ihen 
sent to the recovery and fractionaiion 
section. The gasoline is charged to a 
debutanizer tower. 


The uncondensed overhead product 
from the debutanizer, comprising pro. 
pylene and lighter, is introduced to 
the main gas fractionating system. The 
B-B product is withdrawn as a side- 
stream and caustic washed to remove 
sulfur, whence it goes to storage. The 
debutanized gasoline is charged to 
gasoline treating facilities. 


After compression the gases from 
the primary fractionator and from the 
top of the debutanizer are passed 
through a sulfur removal system. They 
are then caustic washed, cooled hy 
ammonia refrigerant. 


The vapors are charged to an acety- 
lene removal system and a gas drying 
step. They are then fed to the depro- 
panizer tower. This fractionator takes 
off the propane and lighter as over- 
head product, while the remaining 
butylenes and heavier are taken off as 
bottoms. 


The overhead gas product from the 
depropanizer is charged to the de- 
methanizer. Overhead product from 
this tower is tail gas. The bottoms com- 
prise a mixture of ethylene, ethane 
and propylene, which is pumped to 
the deethanizer tower. Here the propy- 
lene is separated from the ethylene- 
ethane. 


The ethylene-ethane mixture is frac- 
tionated to produce an ethylene prod- 
uct of high purity. 


Right—After cooling the pyrolyzed 
mixture of hydrocarbons is charged to 
the primary fractionator, shown here 
in back of the pump shed. 




















ta . 
A 


i 

















Bie, es 









































ambien sions: hs 








AMMONIA 


‘Dera. U. S. production of anhyd- 
rous ammonia, a primary component 
in explosives, was augmented during 
World War II by Kellogg’s concentra- 
tion of two complete ammonia plants. 
These employed many engineering 
features not included in plants then 
existing. They set new efficiency levels 
for the industry. Concurrently, Kel- 
logg also engineered and constructed 
a similar plant in Canada. 

Typical of the process is a plant 
engineered to produce 150 tons of am- 
monia daily. The primary process feed 
materials for this unit are sulfur-free 
natural gas, steam, and air. A special 
desulfurization process is used to pre- 
pare the natural gas. Raw synthesis 
gas is produced in a pressure steam- 
natural gas reforming furnace fol- 
lowed by acombustion chamber where 
nitrogen in the form of air is intro- 
duced into the system. 

The furnace reforms a large pro- 
portion of the natural gas. In the 
combustion chamber air is mixed with 
the partially reformed gas to supply 
the desired proportion of nitrogen in 
the synthesis gas. The heat of combus- 


tion of the oxygen in the air sup) lies 
the energy required to reform the re- 
mainder of the natural gas. The ~yn- 
thesis gas from the chamber is then 
pumped to a quench drum. The effluent 
from this drum is charged to a carbon 
monoxide converter where most oi the 
CO reacts with water to form carbon 
dioxide and hydrogen. The carbon 
dioxide removal step follows this op. 
eration, in which a regenerative aqu- 
eous monoethanolamine system is em- 
ployed to remove the CO.. 

The synthesis gas then goes to a CO 
stripper which, at high pressure. re- 
moves any residual oxygen, carbon 
monoxide, and carbon dioxide. From 
here the synthesis gas, a mixture of 
hydrogen and nitrogen, is pumped to 
the ammonia catalytic converters after 
being compressed to about 4000 psig. 
Product gases leaving the converters 
are cooled by water and then by ex- 
change with the converter feed gas in 
the recycle gas exchangers. Anhyd- 
rous liquid ammonia is separated out 
in the primary separators and after 
further cooling in the chillers goes to 


the NH, product drum. 


It is in these high pressure converters—like the large cylinders 
shown here partially obscured by piping and steel work— hat the 
synthesis gas is catalytically composed into ammonia. 
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BUTADIENE 


l N view of the present reactivation of 
several synthetic rubber plants, buta- 
diene is again in the news. It was also 
in the news during the early 40's, 
when the oil industry radically in- 
creased the supply of synthetic rubber 
through the catalytic production of 
butadiene by dehydrogenating spe- 
cially purified butene. At that time 
Kellogg engineered and constructed 
butadiene plants in both the U. S. and 
Canada—plants with a total capacity 
of 270,000,000 lb per year. 

It is one of the most complex cata- 
lytic processes. Space will not permit 
even a simplified flow description. 
A brief outline of the physical and 
chemical reactions employed in the 
process may be of interest, however. 

Feed to the processing equipment 
is a mixture of several 4-carbon-atom 
hydrocarbons. Not all of these are 
convertible to butadiene and must be 
removed before the conversion step. 

Iso-butene is removed first. As cer- 
tain concentrations of sulfuric acid 
will preferentially combine with this 
hydrocarbon, the mixture of petro- 
leum gases is first contacted inti- 
mately with H,SO,. The resultant mix- 
ture of isobutene and acid settles out 
from the remaining hydrocarbons. 

The isobutene-free mixture is then 
caustic washed to remove any acid 
that might have been carried over 


from the treating stages. It then jasses 
through the stage in which the normal 
and isobutane are removed. This sep- 
aration of butanes and butenes is ae. 
complished by extractive distillation 
in a solution of acetone and waier as 
the extractive agent. In operation the 
acetone solution widens the very nar. 
row spread in boiling points between 
the butanes and butenes and permits 
their separation in a fractionating col- 
umn. 

Broadly speaking, the butenes are 
now ready for conversion to  buta- 
diene, a step that is carried out at high 
temperatures, low pressures with 
steam in the presence of a catalyst. 
Following this dehydrogenation step, 
the mixture of unreacted butenes and 
butadiene is cooled quickly to prevent 
polymerization of the butadiene. Buta- 
diene is separated from the mixture 
by extracting it with a water solution 
of cuprous ammonium acetate. Buta- 
diene is released from this solution by 
heating. 

Any process as complex as buta- 
diene production with its close frac- 
tionation and narrow spreads in the 
boiling points of the materials being 
processed requires fundamental 
knowledge of fractionation. In_ its 
Lucite bubble tower, Kellogg is able 
to make visual studies of fluid dynam. 
ics under varying physical conditions. 


Experimental tower made of Lucite for study of fractionation. 























eee 














Your P ecess Is Only as Good as Its Controls, , 


Control Flow, Temperature, Pressure or Liquid Level of air, gas, 
vapor, liquid or steam with BS&B “Climax” Type 86 Diaphragm 
Control Valves. Wide yoke for easy accessibility to packing gland. 
Long, multiple springs. Three point roller bearing guides for upper 
stem minimize friction. Adequate diaphragm areas to increase power 


of diaphragm operation. Super-polished lower stems . . 
down yoke increases strength. Sizes 1/4 to 16 inches, 125 to 5,000 psi. 











nections . . . vertical, horizontal or combinations. 











Controls You Can Count On... 


Newest Liquid Level Control, BS&B “Climax type 888, featuring 
new cone point pivot . . . rugged, friction-free, easily replaceable 
in the field. Torque tube housing is removable and reversible with. 
out dismantling controller housing. Heavier walls and flanges for 
greater safety. Perfect alignment with male-female flange connec- 
tions throughout. Now you can install two torque tube housings 
and two pilots and/or pilot and switches for simultaneous level 
control and alarm operation. Any combination of equalizing con- 
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Duo-gravity Continuous Drainers, BS&B “Climax” 
type 91, one of a series designed for continuous 
drainage of water, condensate or oils from systems 
operating under pressures up to 600 psi. Ideal for 
use as steam traps on fractionators, reboilers or other 
steam heated equipment where constant elimination 
of condensate is required. Highly accurate because 
stuffing boxes have been eliminated. 














Free Catalog Ready... Write Today! 


BLACK, SIVALLS & BRYSON, INC. 


CLIMAX CONTROLS DIVISION 
Adv. Dept. Room 57C, 7502 East 12th St., Kansas City 3, Mo. 


Get Greater Speed of Action with the new BS&B “Climax” 
Relay, type 227. This delayed-action, fixed-ratio relay is best 
suited for use with series-operating diaphragm control valves 
n “split ranges.’ Permits full valve travel with primary con- 
trol pressure changes as low as 2 or 3 psi. 
reverse action, 1-1 ratio, fixed and variable ratios. 


Other relays 









































SYNTHOL 


Is a recent contract for a plant in 
Africa, Synthol—a process for the 
synthesis of gasoline from carbon mo- 
noxide and hydrogen, which has been 
under development in Kellogg Labo- 
ratories for two decades — reached 
commercial fruition. The theoretical 
chemistry of the process is generally 
known to all who are familiar with the 
Fischer-Tropsch method. But Kel- 
logg’s design is a considerable exten- 
sion and improvement over the origi- 
nal process. 

The Kellogg Synthol process can 
use carbon monoxide and hydrogen 
produced from either natural gas or 
coal. For the production of carbon 
monoxide and hydrogen from natural 
gas, Kellogg has greatly improved the 
reforming reaction of methane and 
steam. For the South African Synthol 
plant based on coal as the source of 
carbon monoxide and hydrogen, Kel- 
logg is going to use the Lurgi pressure 
gasification system. This system has 
been selected as the coal gasification 
process because it is the only system 
that has been operated on a commer- 
cial scale on many types of coal. The 
Lurgi gasification process brings coal 
of any size in contact with steam and 
oxygen. The ratio of carbon monox- 
ide to hydrogen is controlled by the 
ratio of these reactants. 

Following this step, the manufac- 
tured gas is charged to the cooling 
plant which removes entrained tar. 
water and oil. A further step takes out 
all hydrogen sulfide. Since the gas 
from the Lurgi generator contains rel- 
atively large percentages of methane. 
the gas is then pumped to a reform- 
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ing section where the methane «on- 
tent is adjusted. 

The hot reactor gases are cooled by 
heat exchange and steam production 
to about 120 F. Water is removed in 
knock-out drums and the synthesis 
gas is charged to the Synthol reactor, 
where it is converted to hydrocarbons 
and chemicals in a fluid catalyst sys. 
tem. The gas is mixed with a recycle 
gas stream and a hot catalyst circulat. 
ing stream to give the desired reaction 
temperature. 

Product gas stream from the re- 
actor passes to a waste heat boiler and 
‘o a catalyst scrubber tower for par- 
tial condensation of the heavier hy- 
drocarbon and chemical products, 
which are taken off as bottoms. 

Scrubber overhead is cooled and 
separated into a gaseous phase, an oil 
phase, and a water phase. The major 
portion of the gaseous phase is re- 
cycled back to the reformer. The oil 
phase is water washed, joins with the 
heavier hydrocarbons produced as 
bottoms, and both proceed to the 
hydrocarbon recovery and _ catalytic 
polymerization section where mainly 
finished gasoline and diesel oil are 
produced. 


Most recent of Kellogg's several Synthol 

pilot plants, below. It operates 24 hou’s a 
day, seven days a week providing a 
continuous flow of process data which 

are currently being translated into 
commercial reality for SASOL. 
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PETROLEUM INDUSTRY 





Designers and manufacturers of standard and specialized gas, oil, 
and combination burners, smokeless flare pilots and air heaters for 
petroleum processing plants. John Zink Burners are protected by 


over 50 U. S. letters of patent. 


"lohn Zink Bi-Mix Burners set the standard” 
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GENERAL OFFICES AND PLANT 





4491 So. Peoria Ave. Tulsa, Oklahoma 
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HOW A GREAT ENGINEERING 
ORGANIZATION OPERATES 


S MAY BE EXPECTED in the nature 
of the case, increased complexity in 
technology, construction, and opera- 
tion of a refinery has had its counter- 
part in the growing complexity of an 
engineering organization built up over 
a half-century to develop, design, and 
build the units making up today’s re- 
finery. That is eminently true of the 
Kellogg engineering department. 

Briefly, the department responsible 
for the company’s design, construc- 
tion, and test operating work is shown 
schematically in the accompanying 
Figs. 1 and 2. The first chart shows 
the 6 main subdivisions under the di- 
rector of engineering: (1) process 
engineering, (2) project engineering, 
(3) design engineering, (4) admin- 
istrative engineering, (5) mechanical 
development, and (6) engineering 
standards. The number of groups un- 
der each of these varies, as their 
functions differ radically. 


For example, design engineering 
has 7 groups covering the main phases 
of design: Piping, furnace and vessel. 
heat transfer, structural. electrical, 
equipment, and instrument. Mechan- 
ical development and standards are 
not subdivided. 


Fig. 2 shows the main control lines 
or connections within the departments 
that enable management to concen- 
trate the efforts of all groups on each 
individual contract. Heavy lines show 
how each job is headed up by a proj- 
ect manager who has full responsibil- 
ity to the customer. Job engineers 
assist him and channel work out and 
results in from specializing groups. 


FIG. 1. 
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Under the Kellogg system, «very 
job entering the design engincering 
phase, after process engineerine has 
been approved, goes first to the pans 
and analytical groups. It is the func. 
tion of these specialists to fix within 
narrow limits all of the variables that 
will affect detailed mechanical design, 
These they prepare and have ap. 
proved by the customer. Their initial 
work includes such basic design in- 
formation as plot plans, elevations, 
piping layouts, utility plans, and ma- 
terial specifications. 


Process Engineering 

The talents of three different types 
of process engineers go into most new 
refinery construction. These include 
the refiner’s own process engineers, 
who have the intimate knowledge of 
their refinery’s operation and require- 
ments. Then there are Kellogg’s two 
types of process engineers: The over- 
all process engineer who works pri- 
marily with sequences of processes 
and the unit process engineer who 
concentrates on one refining process. 

The process planners at Kellogg 
figure out alternate sequences of proc- 
esses that will produce the desired 
yields. With this accomplished, the 
economics section of the process engi- 
neering department approaches the 
problem. This section formulates very 


All these engineers devote their 
time exclusively to piping 
engineering at Kellogg. They 
occupy an entire floor in the 

New York offices—some 14,000 sq ft 
of space. 


FIG. 2. 
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Left—A new method of removing 
heat exchanger bundles is typical of 
the work of the Mechanical 
Development Group. This device is 
a modified commercial, 


( center-hole, hydraulic puller. 


Below left—Kellogg introduced 

guy derricks for the erection of 
refinery equipment in 1932, with 
installation cost saving of 18 per cent. 
This scale model is used to analyze 
stresses in guy lines. 


carefully ca‘culated economic analyses 
of each of the alternate process plans. 

Special considerations may be given 
to the subject, such as special pilot 
plant or even commercial plant runs 
to obtain specific data. The results are 
made up into one or more proposals. 

These proposals are prepared in 
considerable detail and are submitted 
to the contracting refiner who chooses 
the one best fitted to his individual 
purpose. 

Once a process plan has been ap- 
proved by the refiner, it becomes a 
project. The work of process engineer- 
ing is parcelled out to the unit process 
engineers specializing in each partic- 
ular process. These men develop the 
detailed process design. 

Frequently, the chemical engineer- 
ing development group and the pilot 
plant laboratories are brought into 
the picture to provide more informa- 
tion for the purpose of design. 

The process engineering depart- 
ment supplies project engineering 
with an assembly of all required in- 
formation in a process data book, 
which gives all information as to 
chemical properties of stocks and 
streams, temperatures. quantities of 
material at all points in the system. 
utilities needed, equipment sizes. etc. 


On this piping model tester Kellogg engincers 
are able to predict actual operating stresses 
inthe most complicated power piping 

systems. To calculate mathematically such 
Sresses is economically impractical. 























Project Engineering 

Coordination of individual con- 
tracts is the specific job of project en- 
gineering, the chief of which makes 
up a design policy memorandum out- 
lining the main features of the job, 
points that are considered critical or 
on which special attention is to be ex- 
pended. The project manager ap- 
proves the process layout, releases it 
for design and maintains liaison with 
the customer. Project manager and 
job engineer prepare the specifica- 
tions for the work, and when design 
begins, the schedules engineer works 
out a timing schedule based on the 
exigencies of the work. 

Receiving the Process Data Book, 
the design engineering staff, as men- 
tioned earlier, gets to work. Recently 
this entire setup has been reorganized 
with two major innovations. More 
authority has been given to the plans 
and analytical groups, looking to 
closer liaison with and contro} of all 
design activities; and the management 
of and responsibility for all projects 
is assigned to a project manager, chos- 
en from among the most experienced 
of Kellogg’s men. 

The job engineer assigned to the 
work turns over the Data Book to the 
plans and analytical section, which 
pots the refinery or the unit. 

Through the many years, the com- 
pany has developed standard specifi- 
cations for a great number of items of 
equipment and material, of procedure. 
and process details. Development of 
these standards is the work of the 
standards committee of which the 
standards engineer is chairman. The 
director of engineering is a member of 
this committee as are representatives 
from all divisions. The committee re- 
views all standards before they are 
issued, organizes subcommittees for 


This slide rule was created by Kellogg engineers 
for the purpose of rapidly computing vapor and 
liquid flow through process piping of varying 
diameters at different temperatures, pressures, 
gravities and viscosities. 
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special study of problems whenever 
such is needed on any specific subject 
or specification. 

In earlier practice, these standard 
specifications were taken as recom- 
mendations without “the force of law” 
in the company’s work. Since reor- 
ganization, the department of design 
engineering must follow the standard 
“‘specs.,” except by specific request of 
the customer, or because of unusual 
conditions as determined by the proj- 
ect manager. 

As an important aid in establishing 
standards, the mechanical develop- 
ment division works with the stand- 
ards engineer. This development divi- 
sion carrjes on a systematic program 
of mechanical engineering investiga- 
tion in all phases of the company’s 
mechanical engineering efforts, to 
develop new ideas, improve old ideas, 
and to build up continuously the 
standard of engineering endeavor of 
the company. This work _ includes 
every phase of the company’s activi- 
ties in mechanical engineering, wheth- 
er it be insulation, catalytic cracking 
unit cyclones, methods for steam- 
tracing product lines, the design of a 
cheaper. more durable check valve, or 
more economical ways to pull ex- 
changer bundles. 

Among other men and groups in 
the design department is the cost esti- 
mating engineer, an extremely impor- 
tant post. This engineer must know 
or be able to estimate closely every 
phase and item of a job, from the 
smallest to the largest piece of ma- 
terial. He must have records, and 
must be familiar with them, to show 
these costs and the trends of prices: 
in a period of rapidly changing price 
structures, he must be able to project. 
with reasonable accuracy, the prices 
that will prevail at a date in future 
when the specific job is on the con- 
struction lot. 

Another very important member of 
the engineering organization is the 
methods engineer. He carries out a 
systematic codification of the common 
technical standards employed by the 
organization, and also of the depart- 
ment’s operating procedures. 

When the new unit is ready to “go 
on stream,” the operating engineers 
take over and supervise initial opera- 
tion. That is the crucial test of all the 
work done up to that time. On the re- 
sults of operating the unit depend the 
customer's acceptance of the job. 

These operating engineers live 
closer to actual refinery operating 
techniques than any other members of 
the Kellogg organization. They advise 
with the other departments about all 
matters pertaining to operations, the 
performance of equipment of every 
kind in service, about new develop- 
ments that may be employed. 
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Success Stories 
from ALOYCO’s 
Corrosion Clinic 


THE CORROSIVE: 93% ond 99° 
sulfuric acid and oleum used in many. 
facturing white mineral oils and petro. 
leum sulfonates 

THE APPLICATION: Acid coniro| 
lines, temperatures 115 to 150 F 
THE VALVE: ALOYCO 20 gate valves 
Teflon-packed 

THE RESULTS: Replacing cast iron or 
steel alloy trim valves which usually 
lasted less than one year, ALOYcO 
valves installed over four years ago are 
still on stream, have never been re. 
paired, have not even been repacked, 
(User’s name on request.) 


Here, ALOYCO valves outlast former valves 
4tol! 


THE BACKGROUND: In many appli- 
cations throughout the petroleum indus- 
try, the cost and nuisance of frequent 
valve replacement have been eliminated 
by adoption of ALOYCO valves especially 
developed for such services. 

For example, an unusually high nickel 
content permits ALOYCO 20 to contain 
substantial amounts of molybdenum and 
copper, both highly effective in restrain- 
ing sulfuric acid attack. 

Such alloys are under constant study 
in a metallurgical laboratory which is 
the largest devoted exclusively to cor- 
rosion-resistant valves. They are the 
reason why more ALOYCO valves are 
used than any other corrosion-resistant 
valves. 

Submit your valve deterioration prob- 
lem for “‘diagnosis’’ and ‘‘treatment’’ by 
the Aloyco Corrosion Clinic. 


ALLOY STEEL PRODUCTS CO., INC. 
1305 West Elizabeth Avenue, Linden, N. J. 
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Engineered for Long Service 


Designers of oil heating units have found Detrick suspended walls and 
arches a tool that is flexible. Here is a heat enclosure ihat can be applied 
fo any contour: vertical, horizontal, sloped, curved, and even conical. In a 
heater the tubes may be placed at the most effective point without inter- 
ference from the supporting elements in the arch and wall. 


Detrick engineering offers a variety of constructions providing refractory 
face to resist high temperatures, insulation to stop heat, suitable supporting 
structure and an outer casing applied with a trowel which avoids the 
necessity of a steel casing. 


Assurance of lasting service from Detrick enclosures comes from nearly 
40 years of practical experience on all types of heating units in every 
industry. 


A great deal of what has been learned throughout the history of ihe 
art of enclosing heat is included in the new book now being prepared 
under the title, ‘‘Heat Enclosure Methods by Detrick.’’ Whether you have 
an immediate problem or not, send for a copy of this book which will be 
sent io you when published. 


FURNACE ENCLOSURES 


M.H. DETRICK COMPANY 
111 W. Washington St., Chicago 2, Illinois 
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Manutacturing Covers Many 


Products in Kellogg Shops 


From huge vessels to plastics, from 
power piping to special alloy steels 
and catalysts, Kellogg’s Jersey City 
shops manufacture a variety of prod- 
ucts for many industries. The volume 
of the business, however, is in the 
metal fabricating end of the opera- 
tion. 

As a quick overall view, the Kel- 
logg fabricating installation is ca- 
pable of turning out many thousands 
of tons per year of finished equipment. 
This production is divided between 
the vessel fabricating division, heat 
exchanger division, and the piping 
division. 

The heat treating facilities at Kel- 
logg’s Jersey City shops are among 
the most outstanding and varied in the 
fabrication industry. Six furnaces of 
various sizes are available for as 
many different sizes of equipment, the 
total ‘heat treating volume’ being of 
the order of more than 35,000 cu ft. 
All these furnaces except the longest 
are designed for operations up to 
2000 F. This largest furnace will han- 
dle at one “sitting” a vessel 12 ft in 
diameter and 80 ft long; analogously, 
the furnace handling the largest 
diameter will treat a unit up to 18 ft, 
by 23 ft length. With these six units 
all heat-treating requirements for any 
required equipment are met very sat- 
isfactorily. 

Indicative of the type and size of 
work done in these shops is the pro- 
duction of a fully stress relieved frac- 
lionator 16-ft internal diameter and 
120 ft long. Another fractionator of 
the same diameter but built of clad 
steels, the lower section clad with 
11-13 chrome, upper parts monel- 
clad, has been fabricated. 

Similarly, boiler drums up to 60 
in. diameter, 4 1/32-in. wall and 40 
ft long have been fabricated, X-rayed. 
and fully stress-relieved in the shop. 
Vessels up to 45 ft in diameter and too 
large to ship completed have been 
fabricated, match - marked, disassem- 
bled, shipped, and reassembled on 
the job. Some large vessels, in- 
cluding the large fractionators, reac- 
tors up to 15 ft ID and weighing up to 
230 tons, have been fully assembled 
and then floated by sea, river, and 
lake to their destination. A catalytic 
cracking unit regenerator of 23 ft 
diameter and 73 ft long was so fabri- 
cated and floated to its refinery site. 


The heat exchanger division of the 
shop has built process exchangers of 
diameters ranging from 12 to 86 in,, 
weighing up to 120,000 lb each. This 
type of equipment includes conden- 
sers for marine steam engines built 
especially for war service in Victory 
and Liberty ships and for various 
aircraft carriers. 

Plate forming equipment includes 
rolls 20 ft long and having inter- 
changeable top rolls for light-weight 
material. A 225-ton hydraulic press 
has a 10-ft clearance between posts 
and a 5 ft ‘daylight’ opening is ca- 
pable of handling the heaviest equip- 
ment sheet that is normally used in 
fabricating process or other equip- 
ment. For handling other heavy plate 
a 30-ft long roll is provided, which 
can roll 4-in. plate into a cylinder 5 
ft in diameter. 

Additional equipment making fab- 
rication possible to close specifications 
are several types of arc welding equip- 
ment including Inert Gas - Shielded 
and Submerged Arc units. Fourteen 
of the latter are provided for both 
automatic and semi-automatic weld- 
ing. 

Power and process piping fabri- 
cation is one of the most important 
and varied jobs for the equipment 
fabricator, and this shop has all equip- 
ment for bending fabrication. Power 
piping up to and including 30 in. 
diameter is filled with sand, furnace- 
heated to the required temperature 
and is pulled on bending tables. em- 
ploying electric winches as_ power. 
Normally pipe bends are made up to 
a radius of not less than 5 nomi- 
nal pipe diameters; on occasion bends 
down to 3-pipe diameters have been 
made for special purposes. Some- 
thing of the time required for heavy 
pipe bending is indicated by the fact 
that 4 hours in the furnace is required 
to bring a 30-in. pipe filled with sand 
up to bending temperature. 


Aerial view of the Kellogg shops. The 
two buildings at the right running [) 

perpendicular to the main 

group are the laboratories. 
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To The M. W. Kellogg Company 


. on the completion of fifty years of industrial achievement. The Company has 
made many contributions to pe:roleum processing, and its engineering achievements 
have been outstanding. Through vision, ability and aggressiveness it has lifted itself 
into the position of leadership that it occupies today. The Company has every right 
to be proud of its fifty years of service. 


As one of its many suppliers we are keenly interested in this Golden Anniversary 
celebration. We have enjoyed pleasant business relations with The M. W. Kellogg 
Company for many years, having furnished large quantities of pipe and fittings. 

The pipe furnished by ACIPCO is made by the Mono-Cast centrifugal process 
in the largest individual cast iron pipe foundry in America. Being cast iron, Mono-Cast 
pipe enjoys an enviable reputation. Cast iron pipe has had over three hundred years 
of service abroad and more than one hundred years of service in the United States. 


AMERICAN CAST IRON PIPE COMPANY 
BIRMINGHAM 2, ALABAMA 















































LIQUID LEVEL GAUGES 


STANDARD EQUIPMENT 
In Leading Refineries and Industrial Plants 


ALL OVER THE WORLD! 


| FORGED STEEL 
1 GAUGE COCKS 


Send for Complete Illustrated Catalogue 
with Specifications and Mounting Data, etc. 


16 HUDSON STREET, NEW YORK 13, U. S. A. 
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This Solexol Unit, designed and constructed 
by The M. W. Kellogg Company, for Lever 
Brothers Company, is completely equipped 


with Hammel-Dahl Control Valves. 


HAMMEL-DAHL COMPANY 
243 RICHMOND STREET, PROVIDENCE 3, R. I., U.S.A. 


ALBANY BOSTON BUFFALO CHICAGO CINCINNATI 
KALAMAZOO KANSAS CITY KINGSPORT, TENN. 
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Typical of some of this power pipe 
fabricating is a chrome-moly steam 
header 20 in. diameter, made from 
plate rolled, submerged arc-welded, 
then corrugated to give greater flexi- 
bility, the final job being 20-in. diam- 
eler, 4-in. wall and 22 ft long. For 
steam piping on the other hand, of 
low chrome-moly, tubing up to nearly 
3 in. wall thickness and 16 in. or more 
in diameter has been fabricated from 
forged and bored alloy billets to de- 
sired specifications. 

Process piping up to 9 ft diameter 
has been fabricated in this shop. espe- 
cially for oil refinery service. Smooth 
flow increment bends are made in 
process piping up to 60 in. diameter, 
of stainless steel, low-chrome alloys 
and clad steels, in radii from 41/4 
diam upward. 

Piping is tested by ultra-sonic units 
to discover the presence of any pos- 
sible imperfections, according to the 
most advanced test methods. Oil pene- 
tration tests are made also, to find 
cracks or other imperfections. Mag- 
netic particle inspection methods are 
employed as well to insure properly 
fabricated units. 

X-ray machines for inspecting 
steels up to 4 in. thick are provided. 


Craftsman lays out drilling points on heat 
exchanger tube sheet. Kellogg's heat 
exchanger business is a major part of the 
shop's activities. 


Utilizing 220,000 volt, 250,000 volt, 
and 400,000 volt capacities these units 
will X-ray within the 2 per cent sensi- 
tivity that modern vessel fabricating 
codes demand. 


Special Steels 


One would scarcely expect to find 
a steel mill in a fabricating shop, but 
tucked away in one corner of the 
works is an electric steel mill that pro- 
duces constant-analysis alloys by the 
so-called electric ingot process. 

To describe the operation in detail 
would take a lengthy paper. Let it suf- 
fice that the equipment meters the re- 
quired mixture of as many as 12 
powdered alloying metals into a com- 
mon hopper and feed line. Mixed 


Typical of the huge vessels that may be 
stress relieved in Kellogg's furnaces is this 
fractionating tower for high pressure service. 


powders are fed automatically into a 
mold where they are melted instan- 
taneously and continuously until the 
ingot is formed. 

Because of their qualities, the in- 
gots are now being used extensively 
in the manufacture of turbine wheels 
for jet engines. Test after test has 
shown these wheels to be superior to 
those made from materials used pre- 
viously. In fact, even the most dras- 
tic tests at excessive rpm’s have failed 
to fracture them. 


Chemical Manufacturing 

Outstanding among the chemicals 
and similar products developed by 
the Kellogg organization is undoubt- 
edly the manufacture of Kel-F, an im- 
portant plastic derived from hydro- 
carbons in which fluorine and chlo- 
rine have been ‘inserted.’ Originally 
the work that developed into this 
chemical plant operated at Jersey City 
was begun by Professor W. T. Miller 
of Cornell University, in connection 
with special oils and other materials 


Top right—before any heavy welded 
pipe is bent it is first filled with sand 
to ensure regularity of the bend. 

The piping is then heated to the proper 
bending temperature, an 

operation which may take several 
hours depending upon the thickness 
of the material. 


Right—Huge diameter process piping, 
such as used in fluid catalyst carrier 
lines, is bent in one piece on this 
exclusive Kellogg machine. It is 
designed to take piping up to nine 
feet in diameter, and produce bends 
of even contour and smoothness 
which markedly reduce the effects 

of erosion. 
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needed for Oak Ridge during the War. 

The first commercial production of 
Kel-F was about December, 1947, and 
since that time a great many appli- 
cations for the material have been de- 
veloped; three price reductions have 
been made as_production-consump- 
tion increased. Many more new appli- 
cations are in the offing and under 
careful study. This product is extreme- 
ly inert chemically, is a true thermo- 
plastic, and can be molded by all con- 
ventional methods and extruded. It 
has the property of not retaining 
water, etc., on its surface, can be ap- 
plied in dispersion form to surfaces as 
a coating. The non-wetability prop- 
erty enables the makers of electronic 
equipment to use it extensively, and 
one of our largest electrical manufac- 
turers employed it to solve a 10-year 
research problem of hermetically seal- 
ing terminals. It is used widely for 
military electric and electronic equip- 
ment. 

As a corrosion resistant material it 
is useful for gaskets. Where corrosive 
conditions have forced diphragm or 
gasket changes each 24 hours, it has 
given up to 9 months’ service. It is 
completely resistant to all concentra- 
tions of nitric, hydrochloric, and sul- 
furic acids and other corrosives. Its 
non-sticking properties make it use- 
ful for example, as a surface covering 
for bakery work where dough may 
touch the surface; savings in flour are 


Typical of the products made by moulders 
from Kel-F is this valve diaphragm for use 
in corrosive services where other materials 
would rapidly fail. 


an important advantage. It may be 
employed wherever temperatures do 
not rise above about 390 F. 

Other products manufactured here 
on commercial scale include the pyro- 
phosphate catalyst for the olefin 
polymerization process developed 
during the mid-]930’s. The special 
Hydroforming catalyst was developed 
and is still being made here. having 
recently been improved. During the 
last War a catalyst for use in the Fluid 


Ultrasonic testing of piping permits relatively 
inexpensive inspection that could never 
be afforded with radiographic equipment. 


catalytic cracking process was devel- 
oped and manufactured to aid in 
meeting the emergency demand. Re- 
search on catalysts, as indicated ear- 
lier herein, goes on continuously. 
ranging all the way from test-tube 
size to large-scale commercial opera- 
tions. 


Special Products, Fuels Research 


Little may be said here about the 
extensive research being carried on 
on jet fuels, rocket fuels, jet and 
rocket engines, and analogous proj- 
ects, all of which are government con- 
tract research and the information 
thereon highly restricted. This gen- 
eral field constitutes an important di- 
vision of the Jersey City establish- 
ment. set off to itself and guarded as 
closely as any military development 
may be. 

Actually, it is necessary to see at 
first hand the huge number of proj- 
ects, researches, fabrications. and 
other activities of the Jersey City or- 
ganization to appreciate the ramifica- 
tions of the interests of the old-new 
“outfit.” It is of the “warp and woof” 
of such work by a great many agen- 
cies that the industrial, commercial. 
military. and social welfare of a na- 
tion is made. 


Photomicroscopy plays a vital part in 
metallurgical studies. Kellogg 
technician here adjusts instrument 
before photographing sample. 


Extensive metallurgical studies natura'l, 
play an important part in any 
fabricating operation. Here a Kellogg 
metallurgist studies a metal sample 
during creep tests. The company main- 
tains one of the most complete 

creep laboratories in the nation. 
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This Vacuum Column, field erected by Southwest 
through the M. W. Kellogg Company for a major oil 
company in California, is 27 feet in diameter by 84’-6” 
overall high, weighing approximately 760,000 pounds. 
It is partially alloy lined and contains alloy and carbon 
steel trays. 

For complete manufacturing service, including 
engineering, fabrication, and field erection, depend 
upon Southwest with plants in Alhambra and Rich- 
mond, California. 
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Avrer an intensive briefing of the 
research program in the director’s of- 
fice and a detailed review of the 
organization chart, we began a whirl- 
wind tour of the two good-sized, con- 
verted mill buildings that comprise 
the Kellogg petroleum and chemical 
research laboratories in Jersey City. 
Now glass- bricked and _ air - condi- 
tioned, with their towering roofs 
breached in spots by the tops of pilot 
plant towers, these two buildings to 
a large extent contain the promise of 
Kellogg’s future . . . and also much 
of the data-producing facilities util- 
ized in securing present day chemical 
processing business. 

The array of scientific instruments, 
of talent, and of special Kellogg- 
created equipment was impressive but 
the thing that really struck us a bit 
was the fact that here within not 
more than 25,000 sq ft we reviewed 
one of the most modern, most com- 
plete oil refineries to be found. . . 
with a few major chemical plants 
thrown in. Here were units to produce 
alkylate, cumene, diesel oil, polymer 
gasoline, lube oils, LPG, finished 
avgas and motor gasoline, hydrofor- 
mate, purified ethylene ready for 
chemical manufacture, and even syn- 
thetic crude. 

Obviously, in the opinion of many 
leading researchers, the process 
chemical reactions are the funda- 
mental items in the field of industrial 
development. Therefore, the “Hub” 
of Kellogg’s research is the Organic 
Chemistry and Physical Chemistry 
Divisions. The Organic Group, headed 
by six Ph. D.’s, is itself divided into 
three sub-divisions—Research, Appli- 
cation, and Information. The re- 
search staff carries on “exploratory 
research” in the field of organic chem- 
istry, looking to discover and develop 


ITORS SCAN A 
PIECE OF THE FUTURE 


new processes and thus new products, 
The effect of pressures on organic re- 
actions, from atmospheric to 35,000 
psig, is under continuous study, along 
with fundamental research in hydro- 
carbon, halogeno - hydrocarbon prod- 
ucts, synthesizing monomers contain- 
ing especially fluorine. Studies on 
polymerization of these compounds 
are carried out. 

Clearly, if the Organic Research 
groups work is to have industrial 
fruition, it must be applied to practi- 
cal uses, and this application is the 
job of the closely affliated Applica- 
tions Group. One of the main jobs of 
this group is that of serving as liaison 
between laboratory, patent, produc- 
tion, and sales divisions for the com- 
pany’s commercial products. 

The Physical Chemical Group is 
similar in function to the Organic 
Group, and carries on “exploratory 
research” in the petroleum field. New 
catalysts and new methods of process- 
ing petroleum fractions are investi- 
gated. Physical chemists, inorganic 
chemists, and chemical engineers com- 
prise the technical staff in this group. 

Then, to follow on after this point; 
the Chemical - Engineering — Pilot 
Plant Operation Division includes a 
group of chemical engineers entirely 


Detailed studies of solvent extraction 
processes are carried out in this 
brand new, multi-stage mixer settler 
apparatus. The unit consists of 10 
stages, each immersed in an oil bath for 
individual control. Solvent and feed 
can be introduced to any stage 

and product solutions withdrawn from 
the end stages. Stream samples can 

be withdrawn between stages to 
provide data for calculation of equili- 
brium curves and stage efficiencies. 
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separate from the engineering staff in 
New York, and, all-important, 17 ex- 
perienced. pilot plant operators. All 
of the last-named have spent many 
years in pilot plant operation, know 
the requirements for this type of work, 
know how imperative it is that all op- 
erators be reponsible for all work in- 
trusted to them, and, therefore, are 
trustworthy to the last degree in their 
chosen fields. The overall group is 
charged with design of processes 
based on findings, and with the pilot 
plant investigation of all processes 
that are to be studied in the pilot 
plant phase of development. A score 
of pilot plant installations have been 
made in the laboratory, which units 
cover practically all the types of proc- 
ess operations that the laboratory may 
be called on to study. This 10-bbl per 
day unit may be and has been used 
to study the distillation range chara-- 
teristics of all types of petroleum from 
the crude itself to the close fractiona- 
tion of naphthas into very narrow 
boiling cuts for the study of Hydro- 
forming operations thereon. In addi- 
tion a 2-bbl per day continuous 
vacuum still is on hand in which, espe- 
cially, high-boiling petroleum frac- 
tions may be subdivided for any given 
purpose. 

Another pilot plant method utilized 
for the fractionation of high-boiling 
fractions of petroleum is with liquid 
propane as solvent. The pilot plant is 
built around two 40 ft long counter- 
current towers that may be operated 
in series, in parallel, or one at a time 
as conditions may require. Feed 
pumps for solvent (propane) and oil 
charge are included, also coolers and 
pressure storage for the propane. This 
unit will circulate as much as 30 bbl 
per day of solvent and will treat from 
| to 8 bbl of oil per day. By counter- 
current flow the lighter, lower molecu- 
lar weight hydrocarbons are dissolved 
and removed from the heavier resi- 
dual or asphaltic components. 


Tower temperatures are controlled 
by electric jacket heating elements as 
well as by the temperature of the in- 
coming streams to achieve the desired 
results and to study the effect of tem- 
perature variations on the process. 

Companion piece to the propane 
unit is the phenol solvent extraction 
unit, in which up to 34 bbl per day 
of oil may be treated. The main tower 
is 18-ft long, packed with stainless 
Raschig rings. The solvent, phenol. is 
preheated and pumped to tower top. 
descends through the tower, taking up 
the more cylic constituents in the raw 
charge and allowing the more paraf- 
finic components to pass upward and 
out at the top. 

\nother system for studying ex- 
traction processes is the multi-stage. 
mixer-settler assembly in which are 


C-98 


provided ten stages; each mixer-set- 
tler is surrounded by a separate oil 
bath for individual temperature con- 
trol. Two half-liter spherical vessels 
constitute each stage, one for mixing 
solvent and oil, the other for settling 
and separation. 


Fluid Catalytic Cracking Facilities 


To continue careful research in 
Fluid catalytic cracking a 4-bbl per 
day complete unit is installed and 
has been operated for several years. 
The unit is equipped with pumps, con- 
trollers for catalyst flow and levels; 
catalyst can be circulated at rates 
from 50 to 700 lb per hour. In addi- 
tion to the reactor and regenerator, 
a complete set of auxiliaries is pro- 
vided including liquid pumps, liquid- 
gas separators, reflux drums, com- 
pressors, catalyst level and flow con- 
trolling equipment, temperature and 
pressure indicating and recording in- 
struments, fractionator and stabilizer 
towers, and all the other units re- 
quired to simulate exactly the opera- 
tion of a large-scale fluid cat cracker. 
The reactor is a 30-ft stainless steel 
tube equipped with porous ceramic 
filter elements for removing catalyst 
from the vapor stream, instead of the 
typical cyclones used in large plants. 
The regenerator is 19 ft long, and is 
designed similarly to the reactor. 
Traces of vapors are stripped from 
the catalyst in a bottom stripper se:- 
tion, using steam. Reactor exit vapors 
are fractionated in a 16-ft tower and 
the overhead stream is stabilized in a 
1314-ft tower, packed with Raschig- 
rings. 


Hydroforming Unit 


One of the outstandingly unusual 
processes used by the refining indus- 
try is that of Hydroforming, devel- 
oped before the Second World War 
largely in this laboratory, and a dis- 
cussion of the process details are 
given elsewhere in this issue. The pilot 
plant in the laboratory is of 3-bbl per 
day capacity operating on the fluid 
catalyst principle. is made up of 























catalyst storage hopper, regenerator 
and reactor, along with two compres. 
sors, liquid-gas separators anc all the 
necessary control, recording and jp. 
dicating instruments. 

The Fluid principle of stock-cata. 
lyst contact is employed also in 
catalytic desulfurization pilot unit 
that also includes reactor, regenera. 
tor, scrubber, separating drums, com. 
pressors, instruments, etc. Reactor 
and regenerator are 44-ft long—same 
size as the Hydroformer units — 
topped by a section filled with stain. 
less steel porous filters for catalyst jp. 
terception. Unit has a two-bbl per day 
capacity. 


Synthesis of Hydrocarbons 

Another significant section of the 
laboratory is the two Synthol units, 
the small 0.3 bbl per day “test-tube” 
unit on which the earlier work on 
the so-called Fischer - Tropsch syn. 
thetic hydrocarbon reaction was car- 
ried out; and the large, 5 bbl per day 
unit which has provided the data 
from which commercial Synthol units 
are being designed. One such unit 
now under design for a South African 
syndicate, will make gasoline diesel 
fuel commercially from coal. 

Synthetic petroleum production is 
a subject so all-wide that the only 
points of interest are the controlling 
conditions that affect the final result. 
the ultimate production of whatever 
yields may be had from the system. 

“Way back when”, the Germans. 
short on petroleum and long on pe- 
troleum technology, began, through 
the activity and ‘brains’ of Franz 
Fischer and Hans Tropsch, to synthe- 
size petroleum - like hydrocarbons 
from coal, peat, lignite, and other 
non-petrolic hydrocarbons. From lig- 
nite coal these researchers produced 
hydrocarbons, from methane to kero- 
sine, lubricants, waxes of extremely 
high molecular weight, and asphalts. 
but failed signally to produce syn- 
thetic hydrocarbon fuels that could 
compete with petroleum derived fuels. 
In this country, after World War 











Every pilot plant requires mechanical engineering. This photograph shows a portion of the 
design section, made up of engineers who are particularly skilled in pilot plant desig". 
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I. strenuous efforts have been made 
to perfect this synthesis, and with very 
far-reaching results. Petroleum - like 
hydrocarbons have been synthesized 
in quantity at much improved eco- 
nomic levels. South Africa, among 
others. is taking advantage of the 
practicability of hydrocarbon synthe- 
sis, beginning with locally plentiful 
cheap coal deposits. 

Probably the greatest single factor 
in the solution of the synthesis prob- 
lem, and the technical desirability of 
Kellogg’s Synthol Process, is the use 
of the fluid catalyst principle, already 
proved in catalytic cracking. Heat re- 
moval from the reaction zone was the 
bug-bear of the German technologists : 
in this country it proved that the 
simplest method of doing this is by 
taking the heat, bodily, out of the 
zone in the form of hot catalyst. 
Therefore, the at best partially suc- 
cessful synthesis in Germany has be- 
come the (technically) eminently suc- 
cessful American system. Obviously 
the synthesis reaction is highly exo- 
thermic, which makes the Fluid cata- 
lyst principle just about mandatory 
for any success. either technical or 
ecnomic. 

Out of the reactor a galaxy of prod- 
ucts comes; hydrocarbons through the 
diesel oil range; aldehydes, alcohols, 
acids so great in numbers and so 
dilute in concentration that the mere 
concentration - isolation problem is 
one of the major jobs of the chemical 
industry. And, for a plant of 7000 bbl 
per day of motor fuel, the quantity 
of these chemicals produced per an- 
num is positively phenomenal. going 
into the hundreds of thousands of 
barrels, and we know not yet how 
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This is a section of the organic research laboratory where exploratory research is directed 
toward the discovery and developments of new organic products and processes. 


much more, It is technically possible. 
of course, to de-oxygenate these chem- 
icals and so yield more hydrocarbons. 
a solution of the problem planned 
for the South African plant that is be- 
ing designed to produce maximum 
yields of gasoline and diesel fuels. 

Pyrolysis of naphthas and other 
“heavy” stocks to produce large yields 
of ethylene, propylene, and other light 
olefins is an important step in the 
fast growing worldwide petro-chemi- 
cal industry which is undertaking to 
synthesize innumerable chemical and 
industrial products. With a 2-bbl per 
day pilot unit, Kellogg’s laboratory 
can reproduce any type of pyrolysis 
operation desired. Among other in- 
teresting pilot operations is that of 
naphthalene oxidation, wherein mol- 
ten C,,H, is mixed with preheated air 
and conducted through a Fluid cata- 
lyst bed. coming out as phthalic anhy- 
dride. 

Long ago researchers found out 
that the only method by which re- 
sults can be attained in the laboratory 
is to design the equipment properly 
for the results wanted or hoped for. 
To accomplish this the laboratory en- 
gineering division includes four sec- 
tions; design, machine and _instru- 
ment, glassblowing, and mechanical. 
Design utilizes continuously the serv- 
ices of a special group of engineers 
and plans all laboratory and _ pilot 
plant units; The Mechanical Section 
has a score or more who do nothing 
but build the units developed by the 
design section. Four instrument men 
comprise the M. & I. Section, while a 
team of glass blowers are kept busy 
day after day making the special 
equipment needed. 
























































































Research, Processing, Engineering 


Take Shape on Construction Lot 


As THIS ISSUE GOES TO PRESS, Kellogg engineers and technicians are 
directing major refinery and chemical plant erection on more than a 
score of construction lots scattered all over the world. In addition, 
Kellogg utility power piping installation crews are working on as 
many more major projects within their own industry, installing the 
main steam piping for more than 2,500,000 additional kilowatts of 
electrical generating capacity. 

Shown on this and succeeding pages are recent “progress photos” 
from many of the Kellogg refinery and chemical projects underway, 
or currently being put on stream. The very magnitude of the composite 
construction lot picture speaks eloquently for the value of Kelloge’s ba- 
sic service premise of integrated research, processing and engineering. 


Right—Canadian Oil Refineries’ new $18,000,000 refinery near Sarnia, Ontario, will 
be the second in Canada to incorporate the Orthoflow Fluid catalytic cracker design. Kellogg's 
portion of the complete refinery includes the units illustrated in the drawing. 


Below—This year saw Brazil's first modern combination refinery go on stream situated 

at Mataripe. Unit processes include crude distillation vis-breaking, thermal 

cracking, thermal reforming and stabilization as well as product treating. A duplicate 
combination grouping of basic process equipment is now under construction at the same site, 
to double the refinery's capacity and a 10,000 BPD unit is planned for Rio de Janeiro. 





Below—At Port Arthur, Texas, the Fluid catalytic cracker with the world's largest throughput 
(60,000 BPD) is taking shape in Gulf's huge refinery. 
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This 10,000 BPD Fluid cat for AIOC at 





Another AIOC job is just getting well started at Kent, 


Grangemouth, Scotland, will soon be England, where a Fluid catalytic cracker and gas re- 
complete. Guy derricks speed the vessels to covery unit are scheduled for completion in 1952. Just 
their proper locations. Additional equipment in front of the crawler cranes may be seen the piles 
being installed by Kellogg includes a driven to support major structures beyond which are 
phosphoric treater, a 17,500 BPD vacuum tool sheds and pipe fabricating buildings where much 


unit, and a catalytic polymerization plant. 


of the process equipment will be made. 





The first U. S. Orthoflow Fluid catalytic 
















Much of the success of alkylation as a process is due 


cracker is going up here at Ponca City, to the design of the reactor. This Kellogg-designed 
Oklahoma, for Cities Service. In center is the reactor has cascade flow, mo‘or driven agitators, auto- 
concrete, pedestal base for the combined refrigeration and moderate isobutane recycle. Two 
reactor-regenerator vessel. When complete, units have gone on stream this year: One at Cali- 
this cracker will process 8300 BPD. fornia Refining’s Perth Amboy plant and one at West 


Tulsa for Mid-Continent Petroleum. Two others are 
being engineered for Standard Texas and Continental. 





Eight months after the first piles were driven, this is the approximate status 








between the Montecatini Company of Italy and Kellogg. 
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Third of three major jobs Kellogg is 
currently doing for AIOC in the United 
Kingdom is this Fluid unit and gas 
recovery plant at Llandarcy, Wales. Stee! 
work is well underway and a good ——-« 
percentage of the heat exchangers have 


already been installed. 
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In Dunkerque, France, Kellogg 
International Corporation is erecting 
important units for Societe Generale des 
Huiles de Petrole. These include thermal 
reforming and cracking facilities. 


A complex plant for the production of ethylene, propylene, 


of a propane deasphalter Kellogg processed and engineered for Compagnie and other petrochemical charge stocks is expected to be 
Francaise de Raffinage in Gonfreville, France. In addition to this unit, producing this summer. Situated at Wilton, England, this olefin 
Kellogg is also supervising the installation of a furfural extraction unit cracking unit is the first of its kind in England or the Continent. 
and is directing the revamp of thermal cracking and reforming facilities. Contracts for a second one have just recently been signed 


re oo Ms Se | a 








3 6 VALVES 
© PIPE FITTINGS 





Walworth 





Walworth 


Walworth 
Steel Gate Valve 


Iron Body Gate Valve 


Walworth 
**500 Brinell’’ Bronze Globe Valve 


Walworth manufactures a complete line of valves and pipe fittings: 
all made to the highest standards of quality, both as to dimensional 
accuracy and metallurgical properties. In design, construction, and 
performance, Walworth products reflect more than a century of 
experience in the manufacture of quality valves and fittings. 


Your Walworth distributor will give you full information on the 





complete line of Walworth steel, iron, and bronze, and special alloy 
Walworth 


Iron Body Saddle Gate Valve valves and pipe fittings; also Walworth Lubricated Plug Valves, and 


Walseal* valves, fittings and flanges. Ask for this information today. 
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*Patented—Reg. U. S. Pat. Off. 
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Walworth 
Cast Steel Flanged Fittings 
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a 
Battery of four vertical emulsion treaters at 
Signal Oil and Gas Company's Bolsa treating plant. 


Signal Treats Hydraulic Oil 


Simple heating-settling system “cleans up” emulsion 
to yield pipe line oil in California Coastal field. 


Norrawesr of and adjacent to the 
fabulous Huntington Beach, Califor- 
nia oil field is an area bordering on 
U. S. Highway 101 that has lain idle 
for many years after ‘Black * Gold’ 
was discovered on the Palisades 
along the Pacific Ocean. The area is 


a low, flat marsh-land criss-crossed by | 


rivulets and drainage ditches, separ- 
ating hummocks and long fingers of 
drier land where the only vegetation 
is peat moss and tule or the great 
bulrush. Practically the entire area 
can be flooded with fresh water in 
the rainy season by closing locks on 
the only outlet from the marsh to 
the sea. By impounding fresh water 
to fill the rivulets and drainage 
canals, surplus is allowed to soak into 
the subsurface to be recovered again 
in the dry season with pumps, to irri- 
gate and supply operating water for 
the leases. When the land is flooded 


with fresh water, water fowl find it 
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Three horizontal shell and tube exchangers. Two on left handle 
oil to and from heaters; one on right acts as jacket water cooler. 
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Concrete water pits where final skimming of residual oil is accomplished. 


an ideal play-ground, and the area 
can easily be converted into a duck 
hunters paradise. 

Signal Oil and Gas Company, of 
Los Angeles, made a deal with the 
fee owners about 10 years ago to 
secure mineral rights for oil and gas 
exploration. Production of oil was 
obtained in several separate forma- 
tions ranging downward from 3600 
ft. Orderly drilling and conservative 
production methods have resulted in 
maintaining the reservoir pressure to 
a marked degree so that a number of 


the 140-odd wells continue to flow the 
allowable quantity of oil. Due to 
cross-faulting, some of the wells are 
completed in less favorable oil traps 
and are produced with conventional 
gas engine driven jacks, or by the 
use of subsurface hydraulic pumps. 
As in most California Coastal fields. 
the oil is cut with a varying degree 
of emulsion, ranging from clean, ac- 
ceptable pipe line oil to a cut of sev- 
eral per cent. Production from that 
section of the lease where wells are 
pumping large volumes of connate 


water, is transferred separately into 
special tankage where an element of 
time is provided to permit free water 
to be disengaged and settle out with. 
out assistance. None of the emulsions 
are of a type that are considered to 
be extremely ‘tight’, but chemicals 
are employed to accelerate the break. 
ing out of the oil. 

Two processes are operated in the 
central battery of the Bolsa lease to 
treat oil containing water and emul. 
sions. Oil that is to be used for oper- 
ating the subsurface hydraulic pumps 
is treated in vertical emulsion ireat- 
ers so that the oil can be cleaned to 
an average of 1/10th of 1 per cent. 
Oil that can be prepared for the pipe 
line with more or less conventional 
methods is transferred from the field 
directly to, or from primary water 
separating tanks to wash tanks and 
heaters where chemicals are intro- 
duced to prepare the material as ac- 
ceptable pipe line oil. 

The emulsion treaters are units 6 ft 
8 in. by 27 ft 6 in. vessels designed 
with internal equipment to secure the 
maximum utilization of applied heat 
so that practically a complete separa- 
tion between water and emulsion and 
the oil is obtained. These units have 
a design capacity of 2000 bbl each, 
and the battery contains 4 such 
emulsion treaters. These units are 
operated in parallel and each is han- 
dling approximately 2250 bbl daily. 
Integral heat exchangers designed for 
the units are effective for normal 
operation. If a greater quantity of oil 
is to be treated, either the fuel should 


Receiving tanks at pump house, which contain oil at 160 F to be returned to subsurface hydraulic pumps. 
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With ten HOUDRIFLOW catalytic cracking 
units now operating—some for more than a year 
—the advantages of the process have been con- 
clusively demonstrated. 

V Lowest investment 

¥V Minimum operating cost 

V Highest product yields 


V¥ Low catalyst consumption H O U (1) 'a4 
¥ Proven operation on all types catalysts 
¥ Maximum operating flexibility Oy: | TALYTIC 
V Lowest maintenance requirements 
V Efficient technical service P 124 0 C E AY AY 
V Matchless experience from 80 Houdry ‘an E 
licensed units since 1936 - VING THE 
€7, ROL Ey Mf 


‘ 


Consult us when considering Catalytic cracking 


HOUDRY PROCESS CORPORATION puiLapeELPHuiA 2, 


THE PETROLEUM ENGINEER, July, 1951 


To obtain more information on products advertised see page E-33 












be increased, or additional exchang- 
ers included in the installation. So 
that conservation of fuel can be ef- 
fected, the treating battery is equip- 
ped with three extra shell and tube 
interchangers. Two of these units 
are operated directly with hot oil, 
out of the treaters against cold oil 
freshly produced from the field. The 
third unit is used to recover heat 
in the gas engine jacket water by a 
ounter flow of the jacket water 


1gainst the fresh oil from the field 
lelivery pipe lines. 


Split pipe line with numerous small holes to 
assist in breaking out small globules of 
oil from water prior to delivery to disposal. 





The approximately 9000 bbl daily 
are received from the field in differ- 
ent delivery lines which converge in 
a header equipped with gates and 
fittings so that the oil can be routed 
through any path in the treating 
plant. The principal route, however, 
is that leading to the four vertical 
emulsion treaters. After passing 
through the heat exchangers, the 
warmed oil enters a manifold con- 
taining a special fitting with four 
outlets, one of which leads to a spe- 
cific treater, and likewise, each of the 





Split pipe line, which is set perfectly level so 
oil floating on surface will be removed fo sump. 
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others delivers the oil to the others. 

Oil flows through the usual heat ex- 
changers attached to the treating 
units and into the shell of the vessel 
to flow in the designed path so that 
a uniform temperature can be ap- 
plied to all of the commodity flowing 
through the unit. Heat is supplied in 
a hair-pin type combustion chamber 
where fuel gas is supplied through 
thermostatically controlled firing 
valves set to maintain approximately 
160 F in fluid passing through treater. 

As the oil enters the treating area 
chemicals are introduced into each 
of the several delivery lines in the 
proportion required for a complete 
break of the emulsion and separation 
of the water. These chemicals may be 
introduced by one of two methods, 
each requiring proportioning pumps. 
One method is to use the small drum 
in which the chemical is delivered 
by placing the container on a sup- 
port so that feed lines can be cun- 
nected from the drum to the propor- 
tioning pump. The other method is 
to obtain the chemical in bulk and 
place it in a larger vessel from which 
it is pumped as required. When using 
the small drum supply, two separate 
types of chemicals can be used simul- 
taneously. The method is to set the 
pumps at the desired delivery stroke 
on each drum, so that each pump re- 
leases the required volume through 
separate lead lines so mixing is pre- 
vented before the chemical enters the 


Signal board with lamps and 
lettering to assist operator in 
locating trouble in the plant. 
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oil streatn. After entering the pipe 
lines, both chemicals are thoroughly 
mixed with the oil by pipe line turbu- 
lence and through the action of oil 
flowing through various bends, heat 
exchangers and fittings before it 
reaches the emulsion treaters. 

The treated oil is collected from 
each unit in a common header re- 
turning the hot oil to the exchanger 
battery. In this header is a by-pass 
which routs the oil and the gas to an 
elevated oil and gas separator mount- 
ed on a 30 ft structure where pro- 
duction gas is separated since no oil 
and gas separators are employed in 
the field. Oil flows from the exchang- 
ers to a battery of tanks where two- 
750-bbl tanks and 1-3000-bbl tank 
are installed. All tanks are equipped 
with heating coils to maintain a 
temperature of approximately 160 
F on the oil in storage. The oil 
flows first into the two-750-bbl tanks 
and thence to the 3000-bbl tank. This 
tank is a surge vessel for equipment 
which delivers the oil back to the 
field to operate the subsurface hy- 
draulic pumps. The oil is delivered 
to the field at the elevated tempera- 
ture to maintain maximum pipe line 
delivery conditions, and to supply 
heat in the subsurface hydraulic 
pumps to prevent precipitation of 
waxes at these points. 

















1000-gal tank 
used to supply 
treating chemi- 
cals to battery of 
F chemical pumps. 
Procedure now is 
| to use small drums 
on individual 








Water separated from the oil is 
collected in a common header lead- 
ing to an intricate system of skim- 
mers and tanks equipped with facili- 
ties to prevent the escape of any oil 
to the disposal point. Split lines 
placed at the maintained water level 
gather the surface oil and lead it to 
separate sumps from which it is re- 
turned to the treating plant for 
reconditioning. Split lines having 
many small holes above the bottom of 
the trough deliver water to other 
compartments so the small globules 
of oil can be broken out of the water 
more easily. 

To warn operators of any function 


not operating as prescribed, an elec- 
tric horn is sounded. This is in ac- 
cordance with more or less conven- 
tional practice, but in which the oper- 
ator must determine the exact point 
of inefficient operation. So the oper- 
ators can instantly determine the 
source of difficulty, a signal board is 
installed where it can be seen from 
most points in the plant. The signals 
are grouped on this board with col- 
ored globes over the lamps and identi- 
fied by plainly printed lettering above 
the lamps. When the operator hears 
the siren and sees the lamps go on he 
can determine that the water well is 
not functioning properly. ee 











Leduc Crude To Be Used 
In Manufacturing Gasoline 


\nnouncing the first shipment of 
western Canadian crude oil to its 
refinery in Clarkson, Ontario, last 
month, British American Oil Com- 
pany also revealed plans for the con- 
struction of a $4,500,000 tanker to 
augment its Great Lakes fleet. 

The first Canadian crude oil to be 
transported as far east as Lake On- 
tario, the 25,000 bbl were piped from 
the Leduc field in Alberta to Superior, 
Wisconsin, and were loaded aboard 
the British American motor vessel 
Elmbranch on Monday. To reach the 
refinery, the crude traveled 1050 miles 
by pipe line and 1023 miles by tanker. 
It was the initial shipment of 500,000 
bbl of Leduc crude scheduled to 
be discharged at British American’s 
Clarkson refinery this summer, after 
exhaustive company laboratory tests 
established the adaptability of Leduc 
crude to the manufacture of high 
grade gasolines and motor oils. Al- 
berta’s crude now reaches Toronto. 

Previously, the company supplied 
its Clarkson plant with U. S. crude oil 


shipped directly from Toledo, Ohio. 
The installation of pipe line facilities 
between Alberta and the Great Lakes 
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has made it possible for British Amer- 
ican to supplement requirements at 
this plant with domestic production. 


Ammonia Gas From 
Steam, Natural Gas 


In a paper delivered before the 
midwest regional meeting of the 
American Institute of Chemical Engi- 
neers in Kansas City recently, H. A. 
Tuttle, Chemical Construction Corpo- 
ration, outlined a method for produc- 
tion of ammonia gas from steam and 
natural gas. The author stated that 
this method is cheaper than the com- 
monly used process, which utilizes 
coke or coal. 


He developed the economic reason 
for using hydrocarbon gases as a 
source of material. To produce the 
hydrogen necessary for one short ton 
of ammonia requires about 35,000,- 
000 Btu’s. Translating this into the 
cost of raw material of energy, it is 
equivalent to 10,450 KWH per ton of 
ammonia using electrolytic process or 
1.4 tons of average coke per ton of 
ammonia or 35,000 cu ft of natural 
gas per ton of ammonia. With natural 
gas selling at 20 cents per 1000 cu ft, 
coke would have to cost $5 per ton 
and electricity 7/10 mills per KWH 
to be competitive. 
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Blaw-Knox Expands 


Chemical Plants Division of Blaw- 
Knox Company has announced the ex- 
pansion of its operations at Tulsa, 
Oklahoma, to include complete plant 
engineering and construction services 
for the petroleum, gas, chemical, and 
process industries of the Southwest. 

At the same time, the division an- 
nounced the appointment of Harold 
V. Williams, formerly of the Blaw- 
Knox Chicago office, as manager of 
the expanded Tulsa office, and Charles 
B. Barry as chief engineer and head 
of process design and contract execu- 
tion. 


New African Refinery 


Standard-Vacuum Oil Company 
has announced that Foster Wheeler 
Corporation has been chosen as gen- 
eral contractor for the new crude oil 
refinery to be constructed at Durban. 
Union of South Africa, for Standard- 
Vacuum Refining Company of South 
Africa (Pty.), Ltd. 

An advance party of construction 
engineering experts from Foster 
Wheeler’s New York headquarters is 
expected to arrive in Durban within a 
few weeks to begin the field survey 
work in connection with the project. 
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Tus and following articles will show 
what happened to a conventional, sin- 
gle cylinder diesel engine after run- 
ning for 120 hours in a dust atmos- 
phere with no filters, with an air fil- 
ter, and with air and oil filters. 

Previous articles of this series ap- 
peared in the June, 1950 issue of The 
Petroleum Engineer and dealt with the 
filtration of air and oil on the spark 
ignition engine. This article describes 
similar tests on the diesel engine. 

A study of the previous articles 
shows that there was exceptional en- 
gine wear when filters were not used, 
so it was concluded that the dust feed 
rate of 0.236 per 1000 cu ft of air was 
probably more concentrated than is 
usually encountered in practice. 

This conclusion was kept in mind 
when planning the diesel engine tests, 
and it was decided that the experi- 
ments would be more instructive if 
the dust feed rate were reduced. 

Three identical trials were run. In 
all cases an identical type and quan- 
tity of dust was fed to the air intake. 
In the first trial no filters were used. 
in the second the air intake was fitted 
with an air filter, and in the third 
trial the engine was equipped with 
both air and full flow oil filters. 


Dust Atmosphere 


The dust atmosphere was created by 
feeding an artificial dust into the air 
intake, which was of the same chem- 
ical composition and particle size dis- 
tribution as in the gasoline engine 
tests. The dust was made from silica 
to the following size distribution: 
90.4 per cent by wt........ 53-20 microns 
5.1 per cent by wt........ 20-10 microns 
2.0 per cent by wt........ 10-5 microns 
2.5 per cent by wt........ 5-0 microns 

In the gasoline engine experiments. 
the feed rate was 0.236 g per 1000 
cu ft of air. In these experiments this 
feed rate was reduced to 0.036 g per 
hour, which corresponds to a dust 
concentration of 0.033 g per 1000 cu 
{t of air. The dust feed was intermit- 
tent because the supply apparatus 


_tA research sponsored by the Vokes Filter 
Company, England. The author is indebted to 
Vokes for permission to publish this article. 
“Engineering consultant. 
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would not give an unbroken flow at 
such a small input. 

The dust was fed into the air intake 
for a continuous period of 20 min in 
every hour, for the remainder of each 
hour the dust feed hopper was allowed 
to run dry. 


Equipment 

ig. 12 shows the layout of the test 
plant. The power unit was a single 
cylinder, 4-stroke diesel engine, fitted 
with wet-type liners, Its bore was 4 
in. and stroke 414 in. 

The engine lubrication was by 
forced feed. A ‘plunger pump lifted 
the oil from the interior of the pump 
strainer in the engine crankcase, and 


P 252. 


discharged to a pressure regulator, 
which was situated on the cover of the 
valve rocker gear. It then flowed back 
to the lower parts of the crankcase af- 
ter passing through the engine casing 
and lubricating the cams, gear wheels, 
roller bearings, and all other working 
parts. The cylinder walls, floating 
gudgeon pin, and big end bearing pin 
were therefore lubricated by oil 
splash. 

Fig. 12 also shows an electric dy- 
nanometer for absorbing the engine 
power output as well as a device for 
supplying the dust. The dust feed ap- 
paratus consisted of a hopper that 
fed into an electrically vibrated chute. 
The angle of the chute was adjustable 


FIG. 12. Equipment employed for the tests on air and oil filters. 







=— 



































































































32 HOURS RUNNING IN, 152 HOURS TOTAL TOTAL DUST FED TO AIR INTAKE 


WITHOUT 
FILTERS 





0002 


WITHOUT FILTERS 


.0061 






4.32 GRAMS 


PISTON WEAR 


CYLINDER WEAR. fe 








MAXIMUM DIAMETRICAL WEAR 
THOUSANDTHS OF AN INCH 


























WITH AIR 
WITH AIR AND 
FILTER OIL FILTER WITH AIR FILTER wit AiR 
.0001 .0001 .0018 AND 
OIL FILTERS 
0011 






MAXIMUM DIAMETRICAL WEAR- 


THOUSANDTHS OF AN INCH 








DIAGRAM 14. PISTON AND CYLINDER WEAR. 


to allow different flow rates. 
Diagram 1, shown in the first ar- 
ticle of this series, illustrated the air 
filter that was used for the second 
and third trials, and Diagram 2 illus- 
trated the method by which the dust 
feed was directed to the intake of the 
air filter. Diagram 3 showed the full 
flow oil filter as used in the third test. 
\ filter was fitted into the engine 
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DIAGRAM 15. RING WEAR. 
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fuel supply line, so that any abrasives 
in the fuel would not be able to influ- 


ence the wear figures. 


Standardization of Engine 


For a true comparison, all wearable 
parts of the engine must be uniform 
before each test. This was accom- 
plished by obtaining standardized 
stocks of lingrs, piston assemblies. 
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bearing shells, crankshafts, valves. 
and valve guides, and inserting a new 
set of components before commencin: 
each individual test. 

Prior to each test, engine variables 
such as ignition tuning, valve and 
bearing clearances, etc. were made to 
conform to those figures recommended 
by the engine manufacturer. 


Fuel and Lubricating Oil 


A large quantity of fuel was ob- 
tained, which was sufficient for all the 
tests. This procedure means that the 
fuel quality was kept constant. The 
properties of the fuel were as follows: 


Specific gravity @ 60 F = 0.850 

Flash point F = 165 

Viscosity (Redwood No. 1) @ 
100 F = 38 

Distillation = 
Initial boiling point C = 190 
Final boiling point C = 370 

Sulfur % = 0.6 

Diesel index = 52 


The engine was lubricated with a 
non-additive mineral oil, and a stan- 
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DIAGRAM 17. BEARING WEAR. 
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DIAGRAM 18. CRANKSHAFT 
JOURNAL WEAR. 
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The Shell Aromatics Recovery Process 
meets today’s needs with new economies 





Reenues planning production of aro- 
matics from petroleum will find this 
Shell patented process most attractive 
in yields and over-all costs . . . with 
lowest commitment of critical con- 
struction materials. 


The Shell Aromatics Recovery 
Process assures high-yield, selective 
separation of high purity benzene, tolu- 


ene and xylenes from accompanying 
non-aromatics at low cost. 


The Shell Aromatics Recovery 
Process is proved in full-scale refinery 
operation. It is available to refiners 
under a license from the Shell Develop- 
ment Company .. . together with ex- 
perienced engineering service for its 
design and operation. 


SHELL DEVELOPMENT COMPANY 


50 WEST SOTH STREET 
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PAG. 13. Photomicrograph of FIG. 14. Photomicrograph of 
the used lubricating oil after the used lubricating oil after 
the test with air filter. 


the test with no filters. 


dardized procedure was adopted for 
measuring and topping up. 


Operating Conditions 

for each trial the running-in period 
consisted of 8 hours at 950 rpm, 14 
full load, followed by 16 hours at 1000 
rpm, 1% full load, and finally 8 hours 
at 1050 rpm, 34 full load. 

During the running-in period, no 
dust was fed to the air intake. The 
water jacket outlet and the sump oil 
temperatures were both maintained 
at 68 + 2 C. After the run-in period, 
the engine’s performance was checked 
by taking a power curve; if the re- 


NEW PISTON 


oil filter. 


sults were satisfactory, then the trial 
proper was commenced. 

The trial proper consisted of run- 
ning the engine for 120 hours at 1100 
rpm, giving 2.61 hp from the electric 
dynanometer. This output is approxi- 
mately 14 full load. The cooling wa- 
ter outlet and sump oil temperatures 
were controlled to those ruling for 
the run-in period. 


Test Procedure 
After the run-in period, the engine 
was completely dismantled, and all 
parts subject to wear were either 
measured for size or weighed. 
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USED PISTON AFTER TRIAL WITHOUT FILTERS 
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USED PISTON AFTER TRIAL WITH AIR FILTER 
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USED PISTON AFTER TRIAL WITH AIR AND OIL FILTER 
I aR piesa 
GRAPH 4. Tracings of National Physical Laboratory Surface Profile 
Graphs. The records were taken in a circumferential direction on the 
thrust side of the skirt, at approximately two inches from the base of the 
piston. All magnifications are the same and the surfaces recorded are 


similarly positioned on each piston. 


NEW TOP COMPRESSION RING 
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FIG. 15. Photomicrograph of FIG. 16. Photomicrograph of 
the used lubricating oil after the washings obtained from 
the test with air and full-flow 


the used oil filter. 


Surface profile graphs were taken 
of the piston, top piston ring, and 
bearing shell. 

Next, the engine was re-assembled 
and the main trial commenced, with- 
out filters, but with dust feed to the air 
intake, At the end of the 120 hours 
running period the engine was disman- 
tled, components measured, weighed 
etc., as the case may be. The used oil 
was analyzed in the laboratory, and a 
photomicrograph taken to show its 
appearance. 

The same procedure was adopted 
for the second and third trials—new 
components, run-in period, examina- 
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GRAPH 6. Tracings of National Physical Laboratory Surface Profile 
Graphs. The records were taken in an axial direction close to the 


USED TOP COMPRESSION RING AFTER TRIAL WITH AIR AND OIL FILTER 





GRAPH 5. Tracings of National Physical Laboratory Surface Profile 
Graphs. The records were taken in a circumferential direction on the 
flank opposite the clearance gap. All magnifications are the same and 
the surfaces are similarly positioned on each ring. 


middle of the bearing surface. All magnifications are the same and the 
surfaces are similarly positioned on each shell. 
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tion of engine, etc. The air filter was 
fitted with a new element at the com- 
mencement of both these tests, and at 
the completion of the tests exhaustive 
study was made of the matter retained 
by both the air and oil filter elements. 


Piston Cylinder and Ring Wear 


Diagram 14 shows the relative pis- 
ton and cylinder wear based on maxi- 
mum reduction in diameter. Diagram 
15 shows the relative wear of the pis- 
ton rings as measured by loss in 
weight. It is interesting to note from 
these results that not only the air fil- 
ter influences wear in this section of 
the engine; the influence of the oil fil- 
ter, though smaller in comparison, is 
nevertheless considerable. 


Valve Stem Wear 


Diagram 16 shows the relative valve 
stem wear based on maximum reduc- 
tion in diameter. It is important to 
note the relative significance of the air 
filter on valve stem wear and the great 
importance of the oil filter. 


Bearing Wear 


Diagram 17 shows the compara- 
tive top and bottom bearing shell wear 
as measured by loss in weight. These 
results show that both the air and oil 
filter are equally important in reduc- 
ing bearing wear. 


Crankshaft Journal Wear 


Diagram 18 shows that to reduce 
crankshaft wear an air filter alone is 
inadequate, and that both air and oil 
filters are required. 

Summarizing the above wear re- 
sults it can be seen that to protect these 
engine components, it is essential to 
use both the air and oil filter. 


Oil Consumption 

Oil consumption is not directly in- 
fluenced by filtration, however, since 
filters affect engine wear, they con- 
sequently have an influence on oil 
consumption. In the first trial, without 
any filters, the amount of oil con- 
sumed was 1098 g. In the second trial, 
with the air filter, 821 g of oil were 
consumed, and in the third trial, with 
both air and oil filters, the consump- 
tion was further reduced to 611 g. 
Therefore, the reduction in oil con- 
sumption when using both air and oil 
filters amounted to 44 per cent. 


Condition of Used Oil 

Table 2 gives the properties of the 
new and used oils. These figures are 
self-explanatory and do not require 
Interpretation, It is sufficient to say 
that they clearly show the effective- 
ness of the filters in removing oil in- 
soluble matter. 
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TABLE 2. New and used oil analysis. 





Property New oil 
| rh rr ee a ee 0.897 
Redwood viscosity 
MRM occ oss oakacccndobeastanee 1565 
ae aera 185 
DE agincnc cova cotacaackee cea 65 
eee 405 


Ash per cent, grams. ...........csccc0e 
Ash per cent based on total sample, grams. 


Per cent insoluble in petroleum ether... .. 


*Per cent insoluble in benzene............ 


Ash per cent of benzene insolubles........ 
Ash per cent of total filtrate............. 
Acidity mg. KOH/gram................. 


Analysis of deposit retained by 200 mesh gauze 


Analysis of filtrate passing 200 mesh gauze 


.. Used oil Used oil Used oil 
_* (no filters) (air filter) (air and oil filters) 
‘r 0.906 0.905 0.898 
1410 1580 1555 
188 204 191 
71 77 69 
280 245 355 
41.31 31.61 30.77 
0.0133 0.0008 0.0002 
3.03 2.66 1.03 
2.93 2.50 0.96 
12.62 7.30 7.35 
0.37 0.18 0.07 
1.75 2.34 1.09 








Microscopical Examination 
of Used Oils 

Figs. 13, 14, and 15 show highly 
magnified samples of the used oils 
from the three trials. 

Fig. 13, when no filters were used, 
showed large carbon particles 
throughout the field, the sizes ranging 
from approximately 40 by 20 microns, 
down to the limit of resolution. Silica 
was also present in sizes from 39 by 
1914 microns to 1914 by 15 microns. 
Metallic particles were present in sizes 
of 1014 by 314 microns down to 61/4 
by 314 microns. 

Fig. 14, when the air filter was used, 
showed few silica or metal’ particles. 
Most of the particles were of carbon- 
aceous matter varying in size from 30 
by 1814 microns, down to the limit of 
resolution. 

Fig. 15, when both air and oil filter 
were used, showed a general reduction 
in particle size. No silica or metal par- 
ticles could be observed, the carbon- 
aceous particles present ranged from 
10 by 6 microns, down to the limit of 
resolution. 


Condition of Engine Surfaces 


Graphs 4, 5 and 6 show highly 
magnified surface contours of the en- 
gine’s piston, compression ring and 
top bearing shell respectively, at the 
end of each trial. Unlike the gasoline 
engine surface contours (graphs 1-3). 
there is not much difference between 
the surfaces with and without the use 
of filters. This could be caused by the 
longer running time having a ‘rub- 
bing-out’ action on initial surface ir- 
regularities. 


Examination of Used Oil Filters 


The used oil filter from the third 
trial was washed in petroleum ether 
until all solids were removed. These 
solids, on analysis, gave the following 
results: 

Weight of solids insoluble 

in petroleum ether, arrested 

by filter = 17.69 g 

Weight of non-combustible 


matter contained in the 
solids = 
Percentage of non-com- 
bustible solids in petro‘eum 
ether insolubes = 14.97% 
Weight of solids insoluble 

in benzene, arrested 

by filter = 14.07 g 


A chemical analysis of the non- 
combustible solids gave the following 
results: 


2.65 g 


EST Re 7.52% 
DN ictcncensiadiitinlinnenll 48.79% 
a I seiinienesnonninncctineninnnct 14.72% 
Aluminum Oxide .................... 2.73% 


Zinc & Nickel Oxides (as a 
composite of Zinc Oxide) .... 5.94% 


The remaining 20.3 per cent was 
not quantitatively analyzed, but con- 
sisted of magnesium, copper, tin, and 
antimony oxides. 

Fig. 16 shows a highly magnified 
sample of the deposits obtained from 
the oil filter. A microscopical exam- 
ination of these solids showed that the 
larger particles consisted chiefly of 
carbonaceous matter, iron oxide, met- 
als and silica. The particle sizes 
ranged from 75 microns downwards; 
the average size was less than 1214 
microns. 

These tests clearly indicate the im- 
portance of both air and oil filtration 
in reducing diesel engine wear. The 
dust concentration was low enough 
to be well within normal running con- 
ditions and therefore these experi- 
ments should be of considerable im- 


portance to operators of diesel en- 
gines. xe 





Detergents Plant Set-Up 


A new plant for the manufacture of 
dodecyl benzene, used in making syn- 
thetic detergents, went on stream last 
month at Shell Oil Company’s Wood 
River refinery. The Wood River re- 
finery just outside St. Louis is one of 
the nation’s largest production centers 
for aviation, motor fuels and lubes. 
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FIG. 1. Air-water contacting 
in cooling towers. 


HEIGHT OF TOWER TOP 


FIG. 2. Approximate partial pressure relationships. 


Examination of Basic Factors Underlying 
Design and Operation of Cooling Towers 


Methods employed in design and operation of water cooling towers 


with an extensive group of curves for use in making calculations. 


Tue subject of cooling towers recent- 
ly has received considerable treatment 
jin this magazine as to applications, 
types and construction, and operation 
and maintenance’. In April, 1947, De 
Flon? wrote on the evaluation of cool- 
ing tower performance in an article 
that has since become classic. It is 
felt that these papers have covered 
adequately the applied phases of the 
subject, at least in so far as the needs 
of the petroleum refining and natural 
gas industries are concerned. 

There are a number of ways in 
which thorough understanding of the 
basic principles involved in cooling 
tower design and operation will en- 
able operators to make more efficient 
use of cooling towers and related 
equipment. Thus the concepts of hu- 
midity, heat changes, wet-and-dry- 
bulb thermometry, evaporation, driv- 


*Assistant Professor of Chemical Engineering, 
A. & M. College of Texas. College Station, Texas. 

*Degler, Howard E., ‘“‘Water-Cooling Towers,” 
The Petroleum Engineer, Vol. 22, 1950. Part 1, 
No. 3, pg. C-29 (March); Part 2. No. 4, pg. 
C-i5 (April); Part 3, No. 6, pg. C-25 (June). 

De Flon, J. G., “Evaluating Cooling Tower 
Performance,” The Petroleum Engineer, Vol. 
18, No. 4, pg. 55, April 1947. 
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ing forces causing heat and mass 
transfer and psychometry will be dis- 
cussed in their application to the prob- 
lem at hand. 

The principles of heat and mass 
transfer in a system in which air is 
passed through finely dispersed drops 
of water can best be explained by re- 
ferring to Fig. 1. In this diagram, 
which shows counter-current contact- 
ing of air and water, it is seen that the 
intimacy of contact depends on (1) 
the amount of air flowing, (2) the 
amount of water flowing, (3) the size 
of the water drops, and (4) the air 
and water distribution over the cross 
sectional area of the tower. As the 
number of water drops increase, the 
exposed area of contact between air 
and water is increased and the greater 
the contacting efficiency. The air-water 
distribution should be uniform to pre- 
vent channeling, and the quantities of 
water and air flowing should be rela- 
tively high, but considerably short of 
flooding conglitions. 


EXCLUSIVE 


This discussion of pertinent factors 
explains the first two terms on the 
right-hand size of Equation 1, which 
is the equation for mass transfer in 
cooling towers. The equation will not 
be derived formally, but will be dis- 
cussed at length. 

(1) W= KAA pn 

W =rate of water transfer 
from liquid to gas (for 
cooling water) lb/hr 

K = mass-transfer coefficient, 
lb / (hr) / (sq ft) / (in. 
Hg) difference in partial 
pressure 

/\ pm = mean difference in par- 
tial pressure, in. Hg. - 

A = surface area of contact. 
ft? 

The value for K is best determined 
experimentally, since methods for cal- 
culation of K are rather complicated 
“nd the results are not too dependable. 
The factors on which K depends have 
heen indicated, however. 

The sienificance of the term, A\pm.- 
's shown in Fig. 2. Water comes in 
hot at the top of the tower. and its 
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vapor pressure is relatively high. In 
a cooling tower the water is cooled as 
it falls from the top to the bottom of 
the tower (See Equation 2 and Fig. 3 
below). Thus, its vapor pressure de- 
creases as it moves through the tower. 
Air comes into the cooling tower in a 
relatively dry state, As the air passes 
up through the tower, its water con- 
tent increases, since water is trans- 
ferred from the liquid to the vapor 
phase by evaporation. The mean dif- 
ference in partial pressure for coun- 
ter-current operation is the log mean 
\p; for other conditions it may be 
obtained by averaging several values 
for /\p throughout the column. The 
\pm is the mean driving force for 
mass transfer in the process. The mean 
driving force for sensible heat trans- 
fer is /\tm as shown in Equation 2. 
(2) gs = hAAty 
qs == rate of sensible - heat 
transfer, Btu/hr 
h = heat transfer coefficient, 
Btu / (hr) / (ft®) / (F) 
difference in temperature 
A = surface area of contact, 
ft? 
\tm == mean difference in tem- 
perature, F 
The heat transfer coefficient and 
area depend on the factors of rates, 
distribution, size of the water par- 
ticles, as described in consideration of 
K and A in Equation 1. The variation 
in driving force, At, is shown in Fig 
3. Counter-current flow is represented 
here, with air temperature at a given 
section always lower than the water 
temperature. Although the tempera- 
ture pattern may vary considerably, 
it is approximately the one shown, in 
the usual case. Ordinarily about 25 
per cent of the cooling in a cooling 
tower is due to the transfer of sensi- 
ble heat (according to Equation 2) 


FIG. 3. Approximate temperature relationships. 
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and about 75 per cent of the cooling 
is due to evaporation (as described 
below). 

For counter-current operation as 
shown, /\tm is the log mean At; oth- 
erwise, it may be estimated in the 
same manner previously described for 
‘\pm. The heat transfer coefficient, h, 
should be observed rather than calcu- 
lated, for the same reasons given in 
discussing the evaluation of K in 
Equation 1. 

The total heat transferred (removed 
from the water) in a cooling tower is 
given by Equation 3. 

(3) qt=qs+ Wr 

qt = rate of total heat trans- 
fer, Btu/hr. 

r = latent heat of vaporiza- 
tion at the water temper- 
ature. 

W, qs, as defined before. 
It should be noted that “r” varies, 
since the water temperature varies. If 
the temperature variation is compara- 
tively large the term Wr is best evalu- 
ated by graphical integration of the 
equation, 

t 


e = wf (dt), 
i 


where qe is the heat of evaporation. 
In order to appreciate fully the 
principles involved in mass transfer 
between air and water, some funda- 
mental definitions and their applica- 
tions must be considered. Humidity 
is the number of pounds of water 
vapor carried by one pound of air. 
Per cent absolute humidity is ratio of 
weight of water vapor carried per 
pound of air to maximum weight of 
water vapor that could be carried (at 
saturation) at the same temperature, 
times 100. Per cent relative humidity 


| 


4 


4 
t 


is defined as 100 p/Ps, where p is the 
actual partial pressure of the water 
vapor and Ps is the vapor pressure of 
water at the same temperature. Dew 
point is the temperature at which a 
given mixture of air and water vapor 
is saturated with water vapor. 

It is worthy of note that air-waie: 
contacting processes fall into three 
categories, (1) water cooling, (2) hu- 
midification, and (3) dehumidifica- 
tion. The water cooling process is of 
course the one being discussed here; 
the main object of this process is to 
cool water for return to heat exchange 
equipment. The humidification pro- 
cess is operated so that water is evap- 
orated into the air stream, the final 
amount of water vapor in the air he- 
ing controlled by operating conidi- 
tions. The entering air may either he 
hotter or colder than the water. In 
dehumidification the water is colder 
than the wet bulb temperature of the 
air (see below). Then water vapor 
condenses from the air into the water 
phase, and the air is cooled at the 
same time. Both the heat of conden- 
sation and sensible heat given up by 
the air as it is cooled must be ab- 
sorbed by the water. 

If a drop of water is brought into 
contact with unsaturated air, mass and 
heat transfer will take place according 
to Equations 1, 2, and 3. The proc- 
esses of heat and mass transfer will 
continue until finally a condition of 
dynamic equilibrium is reached in 
which the heat transferred from the 
surroundings will exactly equal the 
heat of vaporization of the water evap- 
orating at the equilibrium tempera- 
ture. The dynamic equilibrium tem- 
perature thus defined is called the wet- 
bulb temperature of the air. 

It may be seen that once this tem- 
perature is attained, the water can- 


FIG. 4. Indicated wet-bulb temperatures. 
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not be cooled further, because its tem- 
perature will remain constant at the 
equilibrium temperature. It may be 
seen also that the drier air is at a 
given temperature, the lower will be 
its wet bulb temperature. If the air is 
saturated, no evaporation will occur, 
and the wet-bulb, dry-bulb (actual air 
temperature), and saturation air tem- 
perature are the same. Only a small 
amount of water cooling could be ac- 
complished using saturated air, and 
that by mainly sensible heat transfer. 
Some evaporation would occur as the 
air temperature rose in the tower. 

There is often confusion between 
the terms, dew point and wet-bulb 
temperature. Only if the entering air 
is saturated will the two temperatures 
be the same. At other times the wet- 
bulb temperature will be higher than 
the dew point, since the driving force, 
A\pm must exist if there is to be the 
mass transfer required by definition at 
the wet-bulb temperature. 

It is possible, by comparing the wet- 
and-dry-bulb temperatures of air to 
determine the amount of moisture in 
the air. A correlation developed for 
this purpose will be discussed below. 
The determination of wet-bulb tem- 
perature is accomplished with the sling 
psychrometer. This apparatus consists 
of a base to which the wet-and-dry- 
bulb thermometer may be attached se- 
curely. A handle is attached to the base 
so that it may be swung rapidly by 
hand. 

It is highly pertinent at this point 
to discuss the proper use of the sling 
psychrometer, since it is misused so 
frequently. Before swinging the psy- 
chrometer, the temperature of the wet 
bulb should be lowered to a point close 
to the wet-bulb temperature of the air. 
An initial trial may be necessary to 
determine the approximate value of 


FIG. 5. Humidity chart. 
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this temperature, if some idea of its 
magnitude is not known. 

The errors caused by not using the 
above procedure are shown in Fig. 4. 
In curve A the initial temperature of 
the wet bulb is too high. The indicated 
wet-bulb temperature decreases to a 
minimum value and then begins to in- 
crease, The reason for this is that the 
small amount of water on the wet bulb 
evaporates rapidly, and the rate of 
mass transfer is reduced below its 
equilibrium value. In Curve D the in- 
itial temperature of the wet bulb is 
too low, and the temperature soon 
rises rapidly due to the same reasons 
as described above. In Curves B and 
C, however, the wet-bulb temperature 
is attained rapidly and maintained for 
a reasonable amount of time. 


The correlation mentioned above 
for determining the amount of water 
in air from wet-bulb and dry-bulb 
temperature measurements is known 
as the humidity or psychometric chart. 
A typical humidity chart is repre- 
sented approximately in Fig. 5. The 
temperature is shown on the bottom 
abscissa, while the humid heat is rep- 
resented on the top abscissa. Humid 
heat is defined as the heat required in 
Btu to raise the temperature of one 
pound of dry air, plus the water that 
it contains, by one degree F. Humid 
heat is then a function of humidity 
and is a heat capacity term. In the 
temperature ranges used in cooling 
tower operation, the specific heat of 
air may be considered constant at 0.24 
Btu/(lb) (F), and the specific heat 
of water vapor may be used as 0.45 
Btu/ (lb) (F). The humid heat, s, may 
then be calculated by, 


s— 0.24+ 0.45H 


The humid heat is plotted as a func- 
tion of humidity in Fig. 5. The hu- 
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midity is plotted as the right hand 
ordinate. 

Curves of humidity as a function of 
temperature are also plotted in Fig. 5. 
The parameter for these curves is rela- 
tive humidity, in per cent. Obviously 
the humidity of air at a given tempera- 
ture depends on the per cent satura- 
tion; thus the necessity for the para- 
meter is evident. The latent heat of 
steam is plotted as a function of tem- 
perature for use in making heat bal- 
ances. Latent heat is the first left hand 
ordinate in Fig. 5. Specific volume of 
dry air, ft*/lb, is plotted as a function 
of temperature for use in computing 
required volumes or weights of air. 
Also included is the saturated volume 
of air, per pound of dry air, as a func- 
tion of temperature. The saturated 
volume is the volume occupied by one 
pound of dry air plus its water of sat- 
uration. These volumes are plotted as 
the second left hand ordinate. 

“Adiabatic cooling” lines are also 
plotted in Fig. 5. It is beyond the scope 
of this article to delve into the theory 
required for calculation of these lines. 
At any rate, it is sufficient to say that 
they are derived on the basis of no 
outside heat being admitted to the 
water-air mixture, and thus that the 
heat lost or gained by one stream is 
equal to the heat gained or lost by 
the other stream. If the water temper- 
ature is kept uniform (as it is in some 
humidifiers) the air will be humidi- 
fied and its temperature will drop. For 
an infinite area and time of contact, 
the air would leave saturated at the 
water temperature. This “adiabatic 
saturation temperature” is defined by 
the intersection of the adiabatic cool- 
ing line with the line of 100 per cent 
relative humidity. Obviously, in an 
apparatus of finite size, the adiabatic 
saturation temperature will not be 


FIG. 6. Humidity chart. 
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reached, but the cooling would take 
place along a path defined by the 
adiabatic cooling line. 

For most work encountered in the 
usual ranges of cooling tower work, 
it may be shown® that wet-bulb tem- 
perature for air at a given set of con- 
ditions is very close to its adiabatic 
saturation temperature. Then the 
adiabatic cooling line can be used for 
wet-bulb problems. For extreme 
ranges of temperature and humidity, 
appreciable errors are introduced by 
this procedure, and an equation of the 
form given by Badger and McCabe’ 
should be used. Thus, for the purpose 
of cooling tower calculations, the 
adiabatic cooling curves will be used 
for wet-bulb determinations. 

Some examples of the use of Fig. 
5 are given below. It should be noted 
here that detailed and accurate hu- 
midity charts may be found in any of 
the standard chemical engineering 
books including unit operations, or in 
volumes dealing with air humidifica- 
tion and air conditioning. 

Example 1: Air at a temperature of 
140 F (dry-bulb) is found by a sling 
psychrometer determination to have a 
oa. bulb temperature of 105 F. De- 
termine the dew point of the air, its 
absolute humidity, its relative hu- 
midity, and the humidity required to 
saturate the air at 140 F. 

Solution: The intersection of the 
100 per cent relative humidity line 
with the 105 F adiabatic cooling line 
is located, and the cooling line is fol- 
lowed to a temperature of 140 F as 
shown in Fig. 6. The absolute humid- 
ity at this point is found on the right 
hand ordinate. It is seen to be 0.0415 
lb water per pound of dry. air. The 
dew point is found by moving hori- 
zontally to the left to the saturation 
curve. The value is 99 F. The absolute 
humidity required to saturate air at 
140 F is found by moving vertically to 
the saturation line. This value is just 
greater than 0.15 lb water per pound 
of dry air. The relative humidity is 
found by horizontal interpolation be- 
tween the relative humidity lines of 
20 and 30 per cent. This value is found 
to be about 27.5 per cent. 

Example 2: (1) Determine the hu- 
mid heat, saturated volume, and 
specific volume of the air in Example 
1 (140 F dry bulb and 105 F wet 
bulb.) Also determine these values for 
(2) dry air at 140 F, and (3) sat- 
urated air at 105 F. 

Solution: 

(1) The humidity of the air at 
original conditions is 0.0415. At this 
value for H, s (humid heat) = 0.258 
Btu/(F) (lb dry air). The specific 

‘Lewis, W. K., Trans. A.S.M.E. 44 325 (1922). 


‘Badger and McCabe, “Blements of Chemical 


Engineering,” 2nd Ed., Mcgraw-Hill, pg. 253, 
Eq’n. 129. 
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V 618,000 Ib ‘hr 

t: == 95F 

S: == 0.254 Btu (lb dry air) (F) 
H: = 0.03 Ib H20 (lb dry air) 


AIR our| 





WATER IN = 499,800 Ib/hr 
120 F 


V; = a, 000 Ib/hr 

= == 80 

_AIR_IN J} ow = 600; 000 Ib/hr 

$, - = 0.245 Btu (F) (Ib dry air) 
H; = 0.01 Ib H20 ‘Ib dry air) 











T 
WATER OU | L, — 487,800 Ib ‘hr 


T, =90 F 


FIG. 7. Cooling tower heat 
and material balance. 


volume of dry air at 140 F is 15.1 ft*/ 
lb. The saturated volume of air at 
140 F is 18.9 ft®/(lb dry air). 

(2) The humidity of dry air is zero 
at any temperature. Other values, for 
saturated volume and specific volume. 
are the same as in (1). 

(3) The humidity of saturated air 
at 105 F is 0.0503 lb water vapor/Ib 
dry air. At this value for H, s= 
0.261 Btu/(F) (lb dry air). The spe- 
cific volume of dry air at 105 F is 14.2 
ft*/lb. The saturated volume of air ai 
105 F is 15.4 ft*/ (lb dry air). 

The material and heat balance con- 
siderations for a cooling tower oper- 
ating under steady state conditions 
are of considerable importance in 
evaluating the performance of the 
unit. Actual results obtained may then 
be compared with those predicted in 
the design. 

The overall material balance equa- 
tions are, 

(4) L,—L, = Z (H, — H,) 

(Water balance) 

(5 V,—V, =L, 

balance ) 

], 2 refer to air entrance and water 
entrance, respectively. 

V = vapor quantity, lb/hr 

Z = flow of dry air, lb/hr 

other quantities as previously de- 

fined. 

The overall heat balance equation may 
take several forms. as shown by Walk- 
er et al’. 

For working with cooling towers, 


L, (Vapor 








5Walker, Lewis, McAdams, and , Gilliland, 
“Principles of Chemical Enginee ring,’ ’ 8rd Ed., 
McGraw-Hill, pg. 601, Eqns. 2a-2d. 


the signs are changed in Equation 2., 
of Walker, and used here as Equi. 
tion 6. 
(6) L, (T, —T,) = Zs, (T,—t,) 
+ Z(H, — H,) rz, — Zs, 
(T, oe t,) 
T = water temperature 
t = air temperature 
ry, — latent heat of water ai 
the entering water ter. 
perature. 


Other terms as previously dc- 
scribed. 
The application of these equations is 
illustrated in E ~mple 3. 


Example 3: 1000 gm of cooling 
water at 120 F (measurement cor- 
rected to 60 F) are pumped to a cool. 
ing tower. Temperature of the water 
leaving is 90 F. 10,000 lb/min of air 
at 80 F dry bulb and 65 F wet bulb 
are admitted to the tower. The air out 
is at 95 F dry bulb and 90 F wet bulb. 
Check the consistency of the data by 
computing the exit water temperature 
and comparing with the observed 
water temperature. Complete the heat 
and material balance, 


Solution: A diagram of the unit 
showing operating conditions is shown 
on Fig. 7. From the psychometric 
chart, it is found that H, = 0.01 lb 
water per lb of dry air and H, = 0.03 
lb water per lb of dry air. 

Z = 10,000 60 = 600,000 lb/hr 
L, = 1000 gpm = 8,330 Ib /min 
= 499,800 lb/hr 

T, =120 F; t, = 80 F; t, —95 F 

rp, = 1043 Btu/Ib (assuming 90 F 

as T,; if some other value is 
obtained, rp, will be cor- 
rected proportionately.) 

s, = 0.245 Btu/(F) (lb dry air): 

s» = 0.254 Btu/(F) (lb dry air) 

499,800 (120 — T,) = (600,000) 
(0.245) (T,— 80) + 600,000 (0.03 

~ 0.01) 1043 — (600,000) (0.254) 
(T, — 95) 
39,976,000 — 499,800 T, = 147.- 
000 T, — 10,760,000 +- 12,520,000 
— 152,300 T, + 14,490,000 
494,500 T, = 43,726,000 
T, = 665 F 

This compares favorably with the 
measured exit temperature of the 
water. 

From Equation 4, 

L, = L,—Z (H, —H,) 

L, = 499,800 — 600, 000 (0.03 - 

0.01) = 499,800 — 12,000 

L, = 487,800 lb/hr 

From Equation 5, 

V.=V,+L,—L, 
V, =1.01 (600,000) = 
606,000 lb/hr 
L, —L, = 12,000 lb/hr (from 
above) 
V, = 606,000 + 12,000 = 
618,000 lb/hr. * * * 
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The natural gasoline-liquefied-pe- 
troleum-gas industries have relatively 
low-cost, large capacity storage basins 
on hand to store LPG etc., in off-peak 
times,.Frank Matheny of Sid Richard- 
son Gasoline Company told the Nat- 
ural Gasoline Association of America 
meeting in Tulsa, Oklahoma April 25- 
27. These ‘raw material’ storage con- 
tainers are the salt domes that inter- 
sperse with oil and gas fields from 
the Gulf Coast to Illinois and else- 
where, Matheny pointed out. 

The routine sketched by Matheny 
is comparatively simple. An old, or 
even a new well entering a salt dome 
is fitted with the proper size and 
amount of tubing, water pump is 
moved in and quantities of water as 
may be desired are pumped into the 
well, either down through the casing- 
well- bore interspace and back up 
through the tubing or vice versa. This 
water dissolves the salt gradually, pro- 
ducing a cavity of a size and capacity 
determined by the extent of the salt 
bed and the amount of water pumped 
in. Three thousand to 5000 bbl of 
water per day are pumped into the 
well. Experience has shown that about 
6.3 bbl of water are required to re- 
move one barrel of salt, and that the 
water temperature has little effect on 
the solution rate or concentration. Re- 
sults show also that the final storage 
capacity of the dissolved-out portion 
of the salt dome can be determined 
with reasonable accuracy by metering 
the amount of fresh water going in, 
calculating capacity as one barrel per 
6.3 bbl of water admitted, or by such 
other solubility factor as may be de- 
termined from experimental results 
obtained in a specific operation. 


Storage Tank Costs 


Costs of such storage ‘tanks’ vary 
from 50 cents per barrel of capacity 
to 15 cents per barrel depending on 
the individual situation, Matheny in- 
dicated. Return of LPG to above- 
ground, steel tankage has been of the 
order of 99 per cent-plus. Pumping 
pressures are reported to be compar- 
able to those for plant-to-tankcar 
transfers. Some LPG dealers, espe- 
cially in the southeast, are engaged 
now in preparing “thousands upon 
thousands” of barrels of this type of 
storage in the salt domes of Missis- 
sippi, Alabama, and other contiguous 
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Natural Gasoline, LPG Gain Importance 


Salt domes make raw-material storage containers for 
LPG, gasoline in off-season periods, NGAA men told 


states, from which they are taking 
and will take adequate supplies of 
LPG to meet peak winter or other de- 
mands over and beyond their normal 
above - ground capacity. Michigan, 
Ohio, Western Pennsylvania and 
Western New York also have salt 
domes near large-demand areas that 
can be converted to this purpose. This 
or other system of off-peak storage will 
aid in converting LPG from a by- 
product material with “feast-famine” 
alternating periods into a main prod- 
uct the supply of which can be as- 
sured at any time, Matheny assured 
the association. ° 


Natural Gaseline in Fuels 


. The milder engines being marketed 
today ‘superimpose’ mechanical oc- 
tane numbers to and on the chemical 
octane numbers of fuels, which pro- 
vides ultimate advantages to all fuel 
manufacturers, said T. W. Legatski 
and L. A. McReynolds of Phillips Pe- 
troleum Company, in discussing the 
role of natural gasoline in producing 
better fuels. Natural gasoline as a 
valuable fuel component has good 
anti-knock ratings regardless of the 
method of test employed, but has also 
other good properties such as volatil- 
ity, which may enable the fuel refiner 
to utilize them in the strong turn to- 
ward higher octane numbers, mechan- 
ical or otherwise, these technologists 
said. The trend during recent years 
shows that engine design has been such 
that research test method results cor- 
relate better with road performance 
than do motor method results. This is 
in contradiction to earlier (1930-40) 
results in which the motor method 
road performance data correlated bet- 
ter. This means an advance in the les- 
sening of engine conditions severity, 
motor method conditions being the 
more severe. Cracked products, olefins, 
aromatics, etc., show greater spread 
between Motor and Research ratings 
than do paraffins and isoparaffins, that 
is, greater ‘jump.’ Natural gasoline is 
relatively insensitive to anti - knock 
severity conditions, being composed 
mainly of paraffins and some isoparaf- 
fins. Chemical octane numbers refer 
to octane or anti-knock properties im- 
parted by the chemical composition 
of the fuel components. Mechanical 
octane number improvement refers to 
changes in engine design by which 








the engine for any set of conditions 
requires lower chemical octane num- 
bers to perform satisfactorily. There- 
fore mechanical octane number im- 
provement means development of bet- 
ter mechanical design in engines. 
Better mechanical design means lower 
requirements in chemical composition 
and finally higher yields per barrel 
of crude, more power output per bar- 
rel, better fuel, engine, and national 
economy, say Legatski and McRey- 
nolds. LPG fuel is almost ideal for 
engines, they point out; the big prob- 
lem in the general adoption of LPG 
for motor and similar fuels is one of 
geographical distribution, not of prop- 
erties nor of ways and means to adapt 
it to existing engines. Superfractiona- 
tion is one of the best means for iso- 
lating the needed components for 
motor fuels from natural gasoline. 
One of the outstanding newer develop- 
ments is that of ethylenenalkylate, in 
which propane and butane-isobutane 
are fed to cracking furnaces and the 
decomposition products are then alky- 
lated with a catalyst to produce diiso- 
propyl, of extremely high octane 
rating. 


Hydrate Formation 


Natural Gas-Hydrate formation and 
decomposition have been tremend- 
ously important subjects for many 
years and Dr. D. L. Katz, University 
of Michigan, along with R. Kobaya- 
shi, H. J. Withrow, and G. B. Wil- 
liams have made a report showing the 
effect of lowering the hydrate forma- 
tion or existence temperature in the 
presence of NaCl, ethanol and other 
diluents. This reduction of tempera- 
ture may range from 4-6 degrees F 
for 10 per cent NaCl in water, to 18- 
20 F for 20 per cent NaCl; 4-6 F 15 
wt. per cent of ethanol in water, these 
men reported. 

Internationally known Dr. Walter 
J. Podbielniak, whose photo is shown 
elsewhere in this issue, was awarded 
the NGAA Hanlon Award for out- 
standing service to the industry. Dr. 
Podbielniak is responsible for the de- 
velopment of modern methods for 
analysis of complex mixtures of light 
hydrocarbons, now used universally 
in the industry; ultra-modern meth- 
ods for fractionation, and fluid-fluid 
contact processes, which tend to revo- 
lutionize the industry’s methods. * * 
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Your questions on refining and gas processing problems answered here 


* THE TECHNICAL FORUM 


Send yours in today! 
































Gum Inhibitor 


© What amounts of the various in- 

hibitors on the market should 
be added to gasoline for different per- 
centages of “potential gum” or “cop- 
per dish gum,” for typical thermally 
and catalytically cracked products? 
What is the relationship between gum- 
forming tendency, “potential gum,” 
induction period, ete., and the quan- 
tities of chemical required for a 
satisfactory motor fuel? C.D. E. 


It would be indeed a great help 

to the refiner if he could predict 
the dosage of oxidation inhibitors on 
the basis of some laboratory test such 
as potential gum, induction period or 
the like, made on thermal and catalyti- 
cal naphthas. 

Unfortunately, the situation is much 
more complicated. The response of 
thermally and catalytically cracked 
naphthas to oxidation inhibitors is 
influenced by numerous factors, the 
nature of the parent crude, various 
conditions of cracking operations, 
type of inhibitor used, manufacturing 
stage at which the inhibitor is added, 
etc. 








without delay.—Panel Editor. 





For More Detailed Replies 


Especially for space reasons, Technical Forum Consultants cannot 
always answer questions as completely as is desirable. In fact, the 
answers to many of these questions might well require a full article or 
more to do the-subject justice. In case inquirers may wish to obtain 
more detailed information they should feel free to write the Panel 
member direct; any communication may be directed to a Panel mem- 
ber in care of the Forum Editor, and will be transmitted to the member 








While, generally speaking, catalyti- 
cally cracked naphthas are more stable 
to oxidation, and therefore require 
less inhibitor than thermally cracked, 
very many exceptions may be cited. 
Evidently, the effect of type of crack- 
ing may be overshadowed by the 
combined effects of the other afore- 
mentioned variables. Furthermore, the 
picture is also complicated by the 
length and conditions of storage life 
expected for the finished gasoline. For 





Crude oil , 
source Type of gasoline 
Mid-Continent 50% Thermally cracked 


+ 50% steam refined 

Mid-Continent + 50% steam refined 

Mid-Continent 75% Catal. cracked ' 
+ 25% Steam refined 


n= 


Description of samples 


Inspection of original gasolines 


Gravity ASTM Dist. Bromine 
°API IBP FBP number 
30 62.6 105 378 42 
31 62.5 100 375 43 
32 61.7 98 365 52 


Inhibitor TEL 
Refining method 1b/1000 bb! ml/gal 
Caustic wash A-naphthol-35 2.5 
Caustic wash UOP No. 4-6 2.41 
Caustic wash UOP No. ,4-2.4 0.45 
ASTM oxygen Copper dish 
bomb stab., ASTM gum gum, 
%8 O.N., M.M. min. mg/100 ml mg/100 m! 
.02 79.9 715 1.3 4.4 
92 79.9 470 1.2 Se 
02 80.1 735 3.9 16.6 


Inspection after six months desert storage in cans 


3( 


31 


ASTM oxygen Copper dish 
bomb stab., ASTM gum gum, 
min. mg/100 ml mg/100 ml 
405 16.3 37.0 
235 5.0 27.0 
380 11.7 43.0 


Effect of inhibitors on the induction period test of gasoline 








Inhibited: Uninhibited: Increase in I.P. 
Induction period of gasoline, Induction period of gasoline, Due to inhibitor, 
min. min. min. 
30 915 60 855 
31 455 60 395 
32 660 360 (est.) 300 
C-124 


instance, a refinery supplying gasoline 
to a nearby large consuming area in 
the North would need less inhibitor, 
than another refinery filling an order 
for long storage at a desert or South 
Seas’ base. 

Another factor, of more recent ori- 
gin, influencing the dosage of oxida- 
tion inhibitors, is the use of metal 
deactivators which tend to remove 
one of the causes of the deterioration 
of gasolines in storage. 

The above discussion explains why 
the selection and correct dosage of 
oxidation inhibitors are still in the 
class of “tailormade” jobs. Every re- 
finery has to evaluate the available 
gasoline blends and their component 
naphtha streams, and to arrive at a de- 
cision based on the study of all factors 
involved. With stabilized operating 
and marketing conditions in a given 
refinery, certain dosages of preferred 
inhibitors will develop, but the experi- 
ence cannot be directly applied to an- 
other refinery. 

Actually, many refiners over-inhibit 
their production, adding to all motor 
gasolines the amount of inhibitor re- 
quired for the least stable grade, this 
being done in the belief that the addi- 
tional cost of inhibitor provides a 
larger safety factor for the produc- 
tion, and relieves the management of 
tedious evaluation work. The latter 
involves long storage of samples with 

and without the inhibitor. To illus- 
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trate, in one refinery, both the regular 
and premium grades of motor gaso- 
line are inhibited with 2 lb. of N,N? 
di- secondary-butylparaphenylene dia- 
mine per 1000 bbl. The former con- 
sists of 2/3 thermally cracked naphtha 
and 1/3 straight-run naphtha, and the 
latter, is all catalytic. In the same re- 
finery, aircraft gasoline, also all cata- 
lytic, is inhibited with 6-8 1b/1000 
bbl of the same inhibitor. 

If the inquirer wishes to study the 
problem in greater detail, he should 
be referred to the now declassified re- 
port of the Coordinating Research 
Council “1943 Desert Storage Tests 
on 80 Octane Number All-Purpose 
Gasoline Stability,” New York, Sep- 
tember 1944 which is undoubtedly the 
most comprehensive work in this field. 
A great many data will be found on 
thermally cracked gasolines and their 
blends with straight-run naphthas, but 
very few on catalytic stocks. 

This is understandable because in 
1943, practically no catalytic naphtha 
was used in the manufacture of motor 
gasolines, the whole seg se of 
catalytic stock having been absorbed 
by the aviation fuel blends. 

From the CRC report, we have sin- 
gled out the following data on samples 
30, 31, and 32, which give some idea 
of the difference in the response of 
thermally cracked and catalytically 
cracked naphthas to oxidation inhib- 
itors. 


J. H. Happel 


Sunray Oil Leases 
10,000 Bbi Refinery 


Sunray Oil Corporation has leased 
the complete refining facilities of the 
Rock Island Oil and Refining Com- 
pany, Inc., at Sunray (Duncan), Ok- 
lahoma, and will operate the plant 
as an adjunct to Sunray’s catalytic 
cracking refinery adjoining the leased 
property. 

The processing equipment of the 
plant leased by Sunray consists pri- 
marily of a crude oil topping and vac- 
uum unit, a thermal cracking unit. 
and a gasoline recovery unit. The 
rated throughput is 10,000 bbl of 
crude oil per day and Sunray’s oper- 
ation of the plant will assure an addi- 
tional 2500 bbl per day of gas-oil for 
the company’s catalytic cracking unit, 
increasing its runs to about 16,000 
bbl per day. The Sunray (Duncan) 
refinery is processing to crude stills 
approximately 25,000 bbl of crude oil 
per day, an all-time high. 

The addition of these facilities to 
Sunray’s refining operations gives the 
company approximately 45,000 bbl 
per day refining capacity in Okla- 
homa, including about 10,000 bbl per 
day at its Allen, Oklahoma. thermal 
cracking plant. 
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Calso Ships First 
Aviation Gasoline 


The California Oil Company has 
announced that its first shipment of 
15,000 bbl of grade 100/130 aviation 
gasoline has left Calso’s Perth Am- 
boy, New Jersey refinery for delivery 
to the United States Air Force. In a 
joint statement, E. W. Endter, presi- 
dent of The California Oil Company, 
and C. E. Allen, president of the Cal- 
ifornia Refining Company, stated: 
“Aviation gasoline production facili- 
ties were installed by California Re- 
fining as part of this company’s mili- 
tary preparedness program. The avia- 
tion gasoline is being manufactured 
exclusively for the armed forces.” 

The new Calso refinery expansion 
program has just been completed. It 
includes a large Houdriflow catalytic 
cracker and a modern sulfuric acid 
alkylation unit. Originally planned to 
meet the needs for the higher octane 
gasolines required by high-compres- 
sion automobile engines, the refinery 
has been modified to produce high 
octane aviation gasoline in view of in- 
creased military requirements. 


Texas Standard to Build 
Processing Facilities 


Standard Oil Company of Texas 
has awarded a contract to Catalytic 
Construction Company, Philadelphia, 
Pennsylvania, to engineer and con- 
struct the processing facilities for its 
large refinery expansion program at 
El Paso, Texas. 

The new facilities will include a re- 
duced crude vacuum unit, Houdriflow 
catalytic cracking unit, synthetic dis- 
tillation, gas plant and treating units, 
and an alkylation unit. 

T. Ellwood Webster, president of 
Catalytic Construction Company, 
states that engineering has begun and 
it is planned to begin construction 
work at El Paso by September 15, 
1951. The entire program is sched- 
uled for completion by June, 1952. 


Phillips Plans Sulfur Plant 


Phillips Chemical Company is plan- 
ning construction of a large sulfur 
extraction plant in West Texas, ac- 
cording to an announcement made by 
K. S. Adams, chairman, and Paul En- 
dacott, president, of both Phillips 
Chemical Company and its parent, 
Phillips Petroleum Company. 

This plant is designed to extract 
from natural gas nearly a quarter of 
a million pounds of elemental sulfur 
per day and will be situated in the 
Permian Basin oil fields near Gold- 
smith. The output will be used by the 
company in connection with its am- 
monium fertilizer plant at Adams Ter- 
minal near Houston. 





Cities Service FCC Unit 
Breaks Initial Run Record 


Cities Service Oil Company’s East 
Chicago Fluid catalytic cracking unit 
has made petroleum processing his- 
tory by completing a record initial run 
of 785 days before being shut down 
for its first turn-around. 

In the course of its record run the 
Cities Service unit processed into high 
test gasoline a total of 11,914,000 bbl 
of virgin gas oil. 

At the same time, the company an- 
nounced that another of its cat crack- 
ers, a fluid unit at the Cities Service 
Lake Charles refinery, is setting an 
all-time record for continuous opera- 
tion on other than an initial run. This 
unit has been operating more than 
900 days since its last turn-around 
and is still going strong, the announce- 
ment says. 


Sunray Puts New LPG 
Tank Cars in Service 


The delivery of 200 newly pur- 
chased liquefied petroleum gas (LPG) 
tank cars and 100 new cars to be oper- 
ated by them on a lease basis, has 
been made to Sunray Oil Corporation 
refineries and gas-gasoline plants in 
the Southwest. 

Sunray’s new high pressure cars 
are each 10,000 gal capacity. The ac- 
quisition will give the company ship- 
ping control over its growing volume 
of products from its Earlsboro, Okla- 
homa, Midway, Arkansas, Benton and 
West Tepetate, Louisiana, and its 
Texas field production units including 
the new Scurry County gasoline plant 
near the town of Snyder. 


Texaco Develops New Rig 
To Test Gears, Lubricants 


The Texas Company has announced 
that it has developed an improved 
method for testing the critical lubri- 
cation requirements of high-speed 
precision gears. 

The new test rig is based on a 
machine originally designed by Pratt 
and Whitney Aircraft for bench test- 
ing gears and lubricants. It incorpo- 
rates design features that extend the 
speed and load range. The Texaco 
modification permits speeds up to 
16,000 rpm under loads that are the 
equivalent of those loads present in 
operations where small gears transfer 
5000 hp. 

The Texaco test rig is basically a 
4-square gear tester. Preliminary 
studies for developing the rig were 
begun about 5 years ago. A test run 
of the high-speed precision gears ex- 
tends from the start until a failure of 
the gear surfaces appears. Runs are 
made at constant speed with progres- . 
sive loading. (See photo page C-14.) 
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Sun Oil To Install New | 
Houdriforming Unit 

Houdry Process Corporation has 
completed arrangements for the in- 
stallation by Sun Oil Company of a 
Houdriforming unit at its Marcus 
Hook, Pennyslvania refinery. 

The new Sun Houdriformer will 
have a charging capacity of 11,000 
bbl of naphtha per calendar day. 
Operating in conjunction with the 
equally new Sun Arosorb process for 
aromatics purification, the new instal- 
lation will produce more than 13,000.- 
000 gal per year of chemical grade 
benzene, 30,000,000 gal per year of 
chemical grade toluene, and 15,000,- 
000 gal per year of aromatic aviation 
gasoline blending stock for the pro- 
duction of Grade 115/145 aviation 
fuel. Engineering of the plant is in 
progress, and completion of construc- 
tion is expected by fall of 1952. 

The new Houdriform catalyst is 
capable of operating continuously for 
very long periods without regenera- 
tion. If desired, however, this novel 
catalyst can be regenerated in place 
for operating flexibility. 

In addition to the ability to produce 
aromatics by the Houdriforming 
process, high gasoline yields are ob- 
tainable as shown in the following 
table of pilot plant operations: 


Reid vapor 
Research octane Volume % pressure 
No., unleaded yield gasoline gasoline 
85 93.8 6.3 
90 92.8 8.5 
92 91.6 10.0 
95 90.0 10.0 


Standard Will Build Unit 
Onto Kansas Refinery 


Plans for the construction of a cata- 
lytic cracking unit and an alkylation 
unit at the Neodesha, Kansas, refinery 
of Standard Indiana were announced 
by Dr. M. G. Paulus, vice president in 
charge of manufacturing. 


The addition of these two units will 
bring the processing facilities at Neo- 
desha into balance. Construction of 
the units will be begun soon, with 
completion scheduled about the end of 
1952. 

Late last year Standard announced 
plans for expansion of its Neodesha 
refinery. The first step of this expan- 
sion involved revamping and addi- 
tions to the crude oil distillation, cok- 
ing, and rerunning units to increase 
the refinery crude oil capacity from 
10,400 to 19,700 bbl per day. Work 
on this phase of the program is al- 
ready under way and is scheduled to 


be completed by early next year. 
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Drilling holes in one of 3 internal heads designed for Gulf Oil Corporation's 


new 60,000-bbl-per-day cracker at Port Arthur, Texas. Designed by 


M. W. Kellow Company, the muffler will be used in the exhaust stack of the 


Fluid cat cracker with the world’s largest reactor-throughput, 


to eliminate the roar of escaping, high-velocity flue gases produced 


during the high-temperature regeneration of catalyst. 


New Petrochemical Company 


Formation of the American Petro- 
chemical Corporation for the manu- 
facture of essential chemicals from 
petroleum hydrocarbons, has been an- 
nounced by Harvey S. Firestone, Jr.. 
chairman of the board of the Fire- 
stone Tire and Rubber Company, and 
W. Alton Jones, president of Cities 
Service Company. 

The new company has developed 
plans for construction of a large mod- 
ern chemical plant, the production of 
which ultimately would encompass 
the broad fields of plastics, synthetic 
rubber, additives for lubricating oil, 
cracking catalysts, anti-freeze, and 
many high volume petrochemicals. 

A site at Lake Charles, Louisiana. 
is under consideration for the new 
plant. Cities Service owns and oper- 
ates at Lake Charles a 160,000-bbl re- 
finery, which would be a source of 
supply of light hydrocarbons for the 
chemical plant. Firestone Tire and 
Rubber operates a government-owned 
synthetic rubber plant adjacent to the 
refinery. Ownership of the new corpo- 
ration will be equally divided between 
Cities Service Oil Company and Fire- 
stone Tire and Rubber Company. 


Shell Plans Benzene Plant 

More than 19,000,000 gal a year of 
benzene, now in critically short sup- 
ply and urgently needed in the defense 
program, will be made from petro- 
leum in a new plant to be built by 
Shell Oil Company at its Houston. 
Texas, refinery. 


According to F. S. Clulow, vice 
president in charge of manufacturing. 
the new plant is Shell’s second. The 
other, in which Shell made the first 
benzene ever produced in commercial 
quantities from petroleum, is in Cali- 
fornia. That plant was first operated 
in 1947, during a temporary shortage. 
and has been in full production since 
March, 1950. The plant will also make 
38,000,000 gal a year of toluene con- 
centrate, an ingredient of high octane 
aviation gasoline. 


As raw material, the plant will use 
a gasoline fraction which will be put 
through a “platforming” unit that 
processes it at a temperature of about 
900 F. Construction of the plant will 
be handled by two firms. The plat- 
forming unit will be built by Procon. 
Inc.; the aromatic concentration sec- 
tion by Foster Wheeler. 
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What's the Trouble With Caustic 
Regenerative Gasoline Treating 


C. W. RIPPIE* 


T wenty-FIVE years ago it was_devel- 
oped that caustic soda solutions re- 
acted with mercaptan sulfur com- 
pounds in cracked gasolines and 
steam regeneration of the caustic 
soda solution hydrolyzed the sodium 
mercaptide compound. The liberated 
mercaptans had a boiling point of 42 
F to about 400 F so that open steam 
in the regenerating tower carried the 
mercaptan sulfur compounds out of 
the system. Accordingly, the caustic 
regenerative gasoline treating plants 
were largely developed when thermal 
cracked gasolines constituted the ma- 
jor portion of the mercaptan sulfur 
compounds to be removed from the 
gasoline. 

Further, patent literature shows 
that secondary mercaptans are pre- 
pared from hydrogen sulfide and sec- 
ondary olefin hydrocarbon. By the 
same token, this secondary mercap- 
tide decomposes at elevated tempera- 
tures of boiling caustic soda solutions 
to liberate hydrogen sulfide and the 
olefin. The hydrogen sulfide forms 
sodium sulfide and gradually in- 
creases the concentration of sodium 
sulfide in the regenerated caustic soda 
solution. Accordingly, even a hydro- 
gen sulfide-free gasoline charged to a 
caustic regenerative plant would de- 
velop considerable amounts of sodium 
sulfide after continued use. 

As the sodium sulfide concentration 
increases in the caustic soda solution, 
the caustic soda solution becomes sat- 
urated with respect to the sulfide ion, 
which in turn reduces the amount of 


*American Development Corporation. 


mercaptan sulfur that can be extracted 
from the sour gasoline and the amount 
of mercaptan sulfur that can be re- 
moved in the steam regenerative 
tower. Gradually the fixed sulfide 
concentration inactivates the caustic 
soda solution so that increasing 
amounts of caustic soda must be with- 
drawn from the system and replaced 
with fresh caustic soda. 


The boiling points of a number 
of mercaptan sulfur compounds are 
listed in the following table. The last 
five mercaptan compounds have an 
aromatic base and boiling points from 
271 to 410 F. 


Boiling point 


Mercaptan degrees F 


Sec-buty] 

N-amyl 

Sec-amy| 

N-hexyl 

Sec-hexyl 

N-hepty] 

Sec-heptyl 

N-octyl 

Sec-octyl 

N-nonyl 

Sec-nonyl 

Benzenethiol -....................... 
3-methylthiol® 

2-ethylthiol 
Cyclopentanethiol 
Cyclohexanethiol -............... 


In order to correlate the boiling 
points of mercaptan sulfur compounds 


P 751.2 


with the boiling points of various con- 
centrations of caustic soda solutions, 
it should be noted that 10 per cent 
solution boils at 218, 20 per cent at 
226, 30 per cent at 240, 40 per cent at 
262 and 50 per cent at 282 F. 

The increased percentage of cata- 
lytic cracked gasolines today have ob- 
soleted the conventional steam caustic 
regenerative treating plant because the 
aromatic mercaptans have such high 
boiling points when they are liberated 
in the regenerating tower and cannot 
be removed under normal operations. 
Accordingly, these aromatic mercap- 
tans form sodium sulfide compounds 
with the boiling caustic soda solution 
and gradually saturates the caustic 
solution so that it will neither absorb 
mercaptans from the sour gasoline 
nor regenerate mercaptans in the 
steam regenerating tower. Under these 
conditions the caustic regenerative 
plant does not remove a maximum 
percentage of mercaptan sulfur from 
the treated gasoline and subsequently 
lowers the octane improvement of the 
gasoline when blended with lead tetra- 
ethyl. Even if subsequent treating 
process is used, the corresponding 
amount of disulfide sulfur is about as 
detrimental to the susceptibility of 
tetraethyl lead as mercaptan sulfur. 

Fortunately, the American Develop- 
ment Electrolytic process oxidizes the 
aromatic mercaptans readily to corre- 
sponding disulfide. These disulfides 
are removed at low temperatures by 
either settling or naphtha wash and 
do not form the corresponding sulfide 
sulfur in the caustic soda solution. 
Accordingly, the treating life of the 
caustic soda solution is increased ma- 
terially. Likewise, the continued in- 
creased mercaptan sulfur removal 
from sour gasoline improves the oc- 
tane rating with tetraethy] lead so that 
favorable payout time of the ADC 
process results for most catalytic 


cracked and thermal cracked gaso- 
lines. eek 





Phillips Refining Awarded 


Employees of the Sweeny, Texas, 
refinery of Phillips Oil Company re- 
ceived a National Safety Council 
plaque and an American Petroleum 
Institute certificate of safety for out- 
standing achievements during 1950. 
Phillips Oil Company is a subsidiary 
of Phillips Petroleum Company. 


C, C. Tate, manager of Philips re- 
fining department, presented the two 
awards to G. A. Ibach, superintendent 
of the Sweeny refinery, at an employee 
group meeting at the plant. In recog- 
nition of their fine safety record, the 
company also honored employees with 
individual awards. The API certifi- 
cate is given for a million-hour safety 
record. 
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First Fluid Hydroformer 


Pan-Am Southern Corporation will 
build the first commercial fluid hydro- 
former at the company’s Destrehan. 
Louisiana, refinery. The unit will have 
a feed rate of 2000 barrels per stream 
day. Designed with considerable proc- 
ess flexibility it will be usable for a 
variety of purposes and at different 
rates. The M. W. Kellogg Company 
has the contract for construction. 

The new, improved process applies 
for the first time to hydroforming the 
fluidized technique that has come into 
wide use in catalytic cracking. It re- 
sults in higher liquid yields and higher 
octane numbers than are possible with 
the fixed-bed process. 

The new fluid process permits wide 


variations in feed stock, In particular, 
it will upgrade naphthas of wide boil- 
ing range, including those of less than 
average naphthene content and blends 
containing up to 25 per cent of 
cracked stocks. Octane numbers 95 
and upwards can be obtained. 


AICE to Meet in New York 
Rochester, New York, will be the 


scene of a national meeting of the 
American Institute of Chemical Engi- 
neers on September 17, 18, and 19. 
Headquarters will be established at 
the Sheraton Hotel and an attendance 
in excess of 600 is expected. 

Three symposia will be included, on 
photography applications, plant main- 
tenance, and education. 
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AN OLDTIME RECIPE FOR 
LONG-LIVED PIPE LINES 


A recipe that waterworks and gas distribution 





engineers have used for over a century is: 
specify cast iron pipe. Refinery engineers 
have used it, too—with good success—for 
run-down, water and gasoline lines— 
for fire protection systems—salt water disposal 
—condenser and cooling coils. 
No other pipe, at reasonable first cost, 
vifers comparable resistance to both interior 
and exterior corrosion. No other pipe, 
in its price range, is as economical in the end. 
Available with bell-and-spigot, plain end 
and flanged, or with standardized mechanical 
joints. Cast Iron Pipe Research Association, 
Thomas F. Wolfe, Engineer, 
1015 Peoples Gas Bldg., Chicago 3, Illinois. 


WAST TRON PIPE 


FOR LONG LIFE AND ECONOMY 





















































Precision-Shell automatic distillation apparatus 


Automatic Distillation Apparatus 


Precision Scientific Company, in cooperation with Shell 
Development Company, announces completion of an auto- 
matic distillation apparatus. The instrument will perform 
the following ASTM tests: D86, distillation of gasoline. 
naphtha, kerosine and similar petroleum products: D 268. 
sampling and testing of lacquer solvents and diluents: 
D 1078, distillation range of lacquer solvents and diluents: 
D 447, distillation of plant spray oils. 

The apparatus has these features: Temperature and vol- 
ume are plotted continuously; time is recorded every two 
minutes; heating (distillation) rate is controlled electron- 
ically; distillation rate can be varied from 4.5 cc per minute 
to 9.0 ce per minute. 


New Catalytic Reforming Process 


Houdry Process Corporation, pioneer in the field of cata- 
lytic cracking, announces “Houdriforming,” a new contin- 
uous process for catalytically reforming low octane number 
naphthas to high octane number gasolines and for the pro- 
duction of benzene, toluene, and xylenes from petroleum. 
An important feature of the new process is the catalvst. 
which is a development of the Houdry laboratories at Lin- 
wood, Pennsylvania. The catalvst, which is fabricated from 
commercially available materials, has specific properties for 
the conversion of. certain constituents of petroleum naph- 
thas into benzene, toluene, and xylene. Furthermore, the low 
octane paraflin type constituents are converted to high 
octane gasoline. Another important feature of the process is 
that sulfur compounds are removed and do not otherwise 
affect the process. As a by-product, substantially pure hydro- 
gen is produced in large amounts. 

The catalyst, although capable of onerating continuously 
for very long periods without regeneration, can be regener- 
ated in place for operating flexibility and in the event that 
this becomes necessary for any reason such as plant failure. 
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> Carl J. Maki has been appointed 
manager of the gas and gasoline de- 
partment of Seaboard Oil Company 
of Delaware, Dallas, Texas. Maki was 
formerly in the gasoline department 
of Phillips Petroleum Company, 
Bartlesville, Oklahoma. He spent five 
years in Venezuela as superintendent 
of gas department for Mene Grande 
Oil Company and recently served as 
assistant chief of the gas branch in 
the production department of Gulf Oil 
Corporation, Pittsburgh, Pennsyl- 
vania. He is a graduate of the Univer- 
sity of Minnesota. 

R. E. Heithecker, formerly in 
the gas and gasoline department, will 
be in charge of the newly created 


reservoir engineering department in 
Dallas office of Seaboard Oil. 


> Harry L. Ericson has been ap- 
pointed chief chemist of Continental 
Carbon Company’s new Amarillo, 
Texas, laboratory. Prior to going to 
Amarillo, Ericson had been associated 
with Witco Chemical Company’s re- 
search laboratories in both New York 
and Chicago. He is a graduate of 
Northeastern University in Boston, 
Massachusetts. 

T. A. Ruble has been named tech- 
nical supervisor of Continental Car- 
bon. He was formerly associated with 
the research department of Phillips 
Petroleum Company. A native of In- 
diana, Ruble received his formal edu- 
cation at Purdue University, where he 
received a degree in chemical engi- 
neering. 


> Charles A. Baer is now associated 
with National Research Corporation 
as a project manager in its applied 
physics department. Baer received his 
B. S. in chemistry from Pennsylvania 
State in 1942 after which he was em- 
ployed by Bausch & Lomb, Rochester. 
New York, until he joined National 
Research Corporation, where he will 
deal with high vacuum coating re- 
search and development problems. 





REFINING AND GAS 


Brooks Oil 
Company 
Left, 
J. A. Rigby 
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PROCESSING 


DERSONALS— 


> Fred P. Lobban has been ap- 
pointed night supervisor of the proc- 
ess department in Deep Rock Oil Cor- 
poration’s refinery at Cushing, Okla- 
homa. A native of New Jersey, Lob- 
ban received his B.S. degree in chemi- 
cal engineering in 1940 and an M.S. 
degree in chemical engineering. prac- 
tice from M.I.T. in 1941. He was for- 


merly with The Texas Company. 


> Thomas G. Delbridge has been 
honored by the American Society for 
Testing Materials for his work in the 
field of engineering materials, and es- 
pecially meritorious service to the or- 
ganization over many years. Del- 
bridge, now retired, was for many 
years manager of the research and de- 
velopment department of Atlantic Re- 
fining Company. His technical work 
in ASTM was concentrated princi- 
pally in Committee D-2 on petroleum 
products and lubricants. 


> John M. Griffith has been ap- 
pointed engineer of research for The 
Asphalt Institute, succeeding Prevost 
Hubbard, retired, as head of the In- 
stitute laboratory and field research. 
Griffith received his B. S. degree from 
the University of Michigan. For the 
last 8 years he has been with the Flex- 
ible Pavement Branch of the Water- 
ways Experiment Station at Vicks- 
burg. 


> George E. Shaw, who is associat- 
ed with H. C. Scott and J. C. Riley, 
Jr., in Petro-Chemical Equipment 
Company, Inc., Houston, Texas, has 
recently completed a consulting engi- 
neering job commissioning a group 
of filters in the Abadan refinery of An- 
glo-Iranian Oil Company in Iran. Dur- 
ing Shaw’s stay at Abadan he and oth- 
er engineers were evacuated to Basrah, 
Iraq, during the time riots broke out 
after Iran decided to expropriate the 
oil properties. They later returned to 
the refinery and completed the job be- 
fore leaving for the States. 


Right, 
H. W. Winkler 











Dr. Nat C. Robertson 


> Dr. Nat C. Robertson has been 
appointed director of the petrochem- 
ical research department of National 
Research Corporation. Dr. Robertson 
received his A. B. from Emory Uni- 
versity in 1939 and his Ph. D. from 
Princeton University in 1942. 

After a year with the Office of Scien- 
tific Research and Development he 
joined the staff of Standard Oil De- 
velopment Company as a research 
chemist working on butadiene produc- 
tion and Fischer-Tropsch chemicals. 
He will supervise the petrochemical 
research and development program, 
which has been undertaken jointly by 
Electric Bond and Share Company, 
United Gas Corporation, and Nation- 
al Research Corporation. 


> Erich R. Westfield has been as- 
signed to the economic and correla- 
tion section of the research and devel- 
opment division, Houdry Process Cor- 
poration. Westfield is a graduate of 
Vanderbilt University and received 
his M. S. at Massachusetts Institute 
of Technology. 

Gerald J. Orazem has also been 
assigned to the economic and correla- 
tion section of the research and de- 
velopment division. He recently re- 
ceived his M. S. degree at the Univer- 
sity of Minnesota. 

H. Harold Bulkowski has joined 
the development department and is 
assigned to the Atomic Energy Com- 
mission program. Formerly with Bat- 
telle Memorial Institute, Bulkowski is 
a graduate of Carnegie Institute of 
Technology and Ohio State Univer- 
sity. 

Dr. William E. Erner has joined 
the exploratory research group of the 
research and development division. 
He received his Ph. D. at the Univer- 


sity of Notre Dame. 


> Joseph A. Rigby has been named 
vice president in charge of engineer- 
ing and sales of Brooks Oil Company. 
and Henry W. Winkler has been 
elected vice president in charge of 
research and laboratory control. 
Rigby, former manager of engineer- 
ing and sales joined Brooks Oil in 
1944. Winkler had been chief chemist 
of the company, before his recent elec- 
tion as vice president. 
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Is your cooling towet 
meeting design 
specifications ... 
pri trouble-free 
operation? 


Is it... 


free of accumulative 
algae ...safe from 
structural failure... 
subject to accelerated 
deterioration? 


Does it have... 

full decking in good 
repair ... minimum 
drift loss efficiency? 
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Use these 2 Fluor Services 

2. Let Fluor inspect 
for needed repair—> 
recoinmend on 9 
competitive bid basis, 


1. Let Fluor inaugu- 
rate a preventative 
maintenance pro- 
gtam—free of charge. 


fi) Inquire through any Fluor Office 
THE FLUOR CORPORATION, LTD. 
2500 SOUTH ATLANTIC BLVD., LOS ANCELES 22, CALIF. 
offices in 
NEW YORK © CHICAGO e TULSA * HOUSTON ¢ SAN FRANCISCO 





TO REPAIR PIPE LEAKS - 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 


Py hat ¥ : i. 


ee 
f 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 


a,” 3 «3 ‘a. ‘ 
Ri + 






A IE i Gellacce 
SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 

In stock — all supply stores 


M.B. SKINNER COMPANY 








SOUTH BEND 21, INDIANA, U.S.A. 
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Kant H. Smith 


> Kent H. Smith, president of The 
Lubrizol Corporation since its estab- 
lishment, has been made chairman of 
the board. He is succeeded as presi- 
dent by Kelvin Smith, vice president 
in charge of research and develop- 
ment. 

F. Alex Nason was advanced to 
first vice president and director of 
marketing. 

As chairman of the board Kent 
Smith will remain active in Lubrizol’s 
business and will retain many of the 
duties and responsibilities he has had 
as president, and Kelvin Smith will 
continue to serve as director of re- 
search, it was announced. Both are 
graduates of Darthmouth College and 
later reeived engineering degrees at 
Case School of Applied Science, 
where their father, Dr. Albert W. 
Smith, was head of the chemistry de- 
partment for many years. 

All five of the men who founded 
Lubrizol in 1928 are still active in the 
business. They are Kent Smith, Kel- 
vin Smith, Nason, Thomas W. James, 
and Vincent K. Smith. 

Also re-elected to their positions as 
vice presidents are Thomas L. Hol- 
land, sales; Arthur O. Willey, engi- 
neering, and Clyde H. Britten, manu- 
facturing. Russell J. Ferree continues 
as treasurer and Joseph Zlatoper as 
assistant treasurer. David K. Ford was 
re-elected secretary and general coun- 
sel and Charles L. Stone and Vincent 
K. Smith assistant secretaries. 

Lubrizol’s new-plant at Houston, 
Texas is substantially complete. 


> Robert M. Chesney has been 
named manager of Deep Rock Oil 
Corporation’s refinery at Cushing, 
Oklahoma. He will fill the position 
recently vacated when K. O. Stowell 
resigned. 

Associated with the oil industry in 
various capacities since 1934, Ches- 
ney brings to Deep Rock wide experi- 
ence in refinery management, process- 
ing, and petroleum chemistry. He re- 
ceived his B. S. degree in chemical en- 
gineering from the University of Del- 
aware in 1932 and did additional 
study at Temple University. 


mae 
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Kelvin Smith 





F. Alex Nason 

He began his working career with 
the Socony-Vacuum Oil Company as 
chemist in 1934. In 1949 he became 
superintendent of Socony-Vacuum’s 
second largest refinery which is situ- 


ated at Paulsboro, New Jersey, and 
has a throughput of 70,00 bbl a day. 


> Dr. J. W. Bertetti has been trans- 
ferred from the refinery of Pan-Am 
Southern Corporation, El Dorado, Ar- 
kansas, to the home office of that com- 
pany at New Orleans, Louisiana. Dr. 
Bertetti is well-known in the fields of 
engineering and operation of refinery 
processes throughout the country. 


> Clement A. Damen has been ap- 
pointed manager of Witco Chemical 
Company’s Washington office. As 
Washington representative of Witco’s 
defense products division, Damen 
will serve as contact for the sales and 
manufacturing divisions. He has been 
connected with the Witco sales organ- 
ization for 25 years and, at one time, 
was manager of the Boston office. 


Analyzing Crude Described 


The method by which the Bureau of 
Mines has made thousands of analyses 
of hundreds of different crude oils on 
a comparable basis is described in de- 
tail in a bulletin released by Secre- 
tary of the Interior Oscar L. Chap- 
man. The necessary equipment also 
is described and illustrated. The new 
bulletin describes the equipment and 
procedures used in the routine method 
of making crude oil analyses. It dis- 
cusses distillation, sampling and sam- 
ple handling, determinations of prop- 
erties, and preparing the report of an 
analysis. It also includes an outline 
showing the procedure to be followed, 
step by step, with paragraph refer- 
ences to detailed discussions earlier 
in the publication. 

Bureau of Mines Bulletin 490, “The 
Bureau of Mines Routine Method for 
the Analysis of Crude Petroleum, I. 
The Analytical Method,” may be ob- 
tained from the Superintendent of 
Documents, United States Govern- 
ment Printing Office, Washington 25, 
D. C., for 50 cents a copy. , 
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Cathodic Protection Series 


The Correlating Committee on Cathodic 
Protection has issued the fourth and last of 
its series of bulletins on the protection of 
underground metals cathodically. Eleven 
nationwide organizations, including trade 
associations and private industries, spon- 
sored the preparations of the bulletins, 
which were released through the American 
Petroleum Institute. The purpose of these 
publications is “to promote better under- 
standing of cathodic protection and foster 
needed cooperation among operators of ‘all 
types of buried structures in its beneficial 
application.” 


The last of the bulletins, that on “Catho- 
dic Protection Technical Practices,” is pub- 
lished in this issue of The Petroleum Engi- 
neer. Actually, it is numbered third in the 
series as originally announced, delay in 
preparation occasioning its completion and 
release subsequent to Bulletin 4. For the 
convenience of those who may now wish to 
assemble the entire series the following are 
the dates when they appeared in The Petro- 
leum Engineer: Bulletin 1, “Management 
Information on Cathodic Protection,” De- 
cember, 1948; Bulletin 2, “Cathodic Pro- 
tection Notification Procedures,” February, 
1950, and Bulletin 4, “Joint Cathodic Pro- 
tection Systems,” February, 1951. 


As can be noted from the foregoing titles, 
the subject has been given a “well-rounded” 
coverage, and in order that the eleven or- 
ganizations participating may be accorded 
deserved recognition, they are listed here: 
American Gas Association, American Pe- 
troleum Institute, American Public Works 
Association, American Water Works Asso- 
ciation, Association of American Railroads, 
Bell System, Edison Electric Institute, In- 
ternational Municipal Signal Association, 
Inc., National Association of Corrosion 
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Engineers, United States Independent Tele- 
phone Association, and Western Union 
Telegraph Company. 


Progress Made in Safety 


Concerted effort on the part of the gas 
industry to do something about a safety 
record, which a few years ago was highly 
unsatisfactory, is paying dividends. W. H. 
Adams, chairman of the Accident Preven- 
tion Committee of the American Gas Asso- 
ciation, has announced the results of a 
study, which shows that during 1950 fatali- 
ties in the gas industry as a whole were 
reduced 35 per cent, and the accident fre- 
quency rate declined from 17.92 per mil- 
lion man-hours of work to 15.22, a reduc- 
tion of 12 per cent. Considering gas pipe 
lines by themselves, the record is even bet- 
ter, the frequency rate being 14.90 and the 
severity rate 1.70. 


Crude oil and products pipe lines show 
to better advantage in the statistical depart- 
ment, the two combined having a frequency 
rate of 10.60 and a severity rate of 0.84. 
In this instance the figures are from the 
American Petroleum Institute. Because of 
the more hazardous nature of the product 
handled by gas lines, however, a statistical 
comparison of this kind is not exactly just, 
nor is one necessary. Personnel of all types 
of pipe lines companies, almost without 
exception, are safety conscious in the ex- 
treme, from day laborer to top executive. 
Management well recognizes the impor- 
tance of a good safety program, from a 
humanitarian as well as an economic view- 
point. Furthermore, so strongly has the mat- 
ter been stressed that there are now few 
“old hands” on any job who are not safety 
minded. These are the basic things that 
make possible the record revealed by the 
above figures. —F.H. L. 
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Since 1932, Farrel has worked closely with the oil 
industry in developing speed increasers to meet 
normal as well as unusual requirements. 


S U F 4 LY i N G T n f The remarkable performance record of the hun- 


dreds of these units now in service has established 
a virtual guarantee of satisfaction. All of them, 


; FA L S i) F i D N ‘ R ‘ A S F R including the first installed 19 years ago, are still 

x operating successfully. 
: Farrel Type SI units were the first speed 
7 0 R T ” é J 0 * increasers to be placed on the market in a standard 
series. The modern SI line consists of 49 standard 
sizes with speed ratios ranging from 1:1 to 12:1. 
For higher ratios, units using two sets of gears are 
supplied with ratio range from 12:1 to 40:1. Two- 


pinion units, designed to transmit power from a 
single engine to two pumps, are also available. 


For further information, send for a copy of 
Bulletin No. 448A. No cost or obligation. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo, N.Y. 


Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, 
Akron, Cleveland, Detroit, Chicago, Portland (Oregon), 
Los Angeles, Salt Lake City, New Orleans 


is a Farrel specialty 
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SINGLE STEP-UP UNITS 


transmitting 300 HP from internal combustion 
engines to centrifugal pumps. 


DOUBLE STEP-UP UNITS 


transmitting 1300 HP from 240 RPM engines 
to pumps operating ot 3150 RPM. 


TWO-PINION UNIT 


delivering 300 HP to each of two pumps from 
a single 600 HP engine. 


. OIL FIELD REPRESENTATIVES: 
Hercules-Lupfer Engire Sales Co., 124 N. Boston St., Tulsa 1, Okla. 
V. W. Osborne, 860-A M&M Building, Houston 2, Texas 


* 


Farrel- Stumingharn 


To obtain more information on products advertised see page E-33 THE PETROLEUM ..ENGINEER; July; 1951 
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- Tacagua 


Many an anxious moment was ex- 
perienced by the engineering force of 
the Creole Petroleum Corporation 
(Venezuelan operating afhiliate of the 
Standard Oil Company of New Jer- 
sey) that superintended the building 
of the Bs 14,000,000 (approximately 
$4,600,000) pipe line to accommo- 
date the flow of petroleum products 
from tankers anchored off the Carib- 
bean coast to Caracas, the capital city, 
only 16 km (9.94 miles) distant, but 
situated on the Llanuras 3600 ft above 
the level of the discharging tankers. 
Before the products, ranging from 
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kerosine and gasoline to the denser 
diesel fuel, could reach the storage 
tanks in the highland metropolis, they 
would have to be pumped 780 meters 
(2559 ft) up one mountain ridge of 
the coastal spur of the Andes Vene- 
zuelan, down into a valley and up 
again, this time a “lift” of 980 meters 
(3216 ft), and finally dropping to the 
level of the city’s precincts. 
Obviously, the record-breaking haul 
up and over the mountains, and a host 
of other minor problems but indi- 


EXCLUSIVE 


Products Pipe Line 


rectly related to altitude, presented 
engineering obstacles and difficulties 
of the first magnitude. Indeed, the 
descent from the mountain summits 
to the Llanuras was not without its 
drawbacks. The downward flow of 
products of such varying volume, 
weight, and density could not be left 
just to the principle of gravity, but 
had to be almost as minutely con- 
trolled as the upward drive by a 
pumping station having three centri- 
fugal pumps capable of lifting 140,- 
000 liters (890 bbl) an hour. 

The basic motive for building the 
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Tacagua products line and main line right-of-way. 


‘Oleoducto de Tacagua”, as the new 
pipe line is known in the vernacular of 
the homeland of Sim6én Bolivar, was 
the inordinately growing demand for 
petroleum products in and around 
Caracas. The rapid growth of the city 
as an industrial center, with each new 
industrial plant requiring fuel other 
than the prohibitively expensive coal 
briquets imported from overseas; the 
sudden “switch” of Caraqueno house- 
holders from charcoal to kerosine as 
a cooking, and occasional heating, 
medium, and the rapid advance in 
motor car, truck, and tractor owner- 
ship and operation had created a top- 
heavy market. 

The Creole Petroleum Corporation 
long ago decided upon a policy of 
meeting that mounting demand and 
seeing to it that the metropolitan area 
lacked none of the products refined 
by that organization from the crude 
so abundantly produced by the coun- 
try’s wells. Even during the difficult 
days of World War II, when tankers 
bringing the precious fluid from the 
western and eastern reaches of the 
Republic were torpedoed off the 
neighboring coast, the people of Cara- 
cas and other Venezuelan cities had 
gasoline for their cars. In the postwar 
years to satisfy the Gargantuan calls 
for more “petrol”, the company es- 
tablished a tanker-car service on the 
erstwhile British (now state-owned 
and operated) Caracas-La Guaira 
Railway, which, in forced runs, made 
100 round trips daily between the 
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chief seaport of the nation and the 
highland capital. Even that volume of 
supply soon became insufficient. So 
despite the overwhelming engineering 
difficulties entailed and the staggering 
costs they implied, construction of the 


Laying 8-in. pipe on Tacagua products 


pipe line was announced. Likewise, 
confronted with the supply dilemma 
at Caracas and its environs, the Sheil. 
Caribbean directorate pooled that 
company’s resources with those of 
Creole in the financing of the project. 

First and foremost of the obstacles, 
of course, was getting the oil over the 
mountain range that forms a natural 
barrier between the Caribbean and 
the fertile highland plain upon which 
Caracas is situated. Apart from the 
unprecedented formidable obstacles to 
be overcome, there was the question: 
Could almost 1000 tons of steel of 
exacting specifications be obtained ? 


When, for the first time, engineers 
surveyed the future route of the Taca- 
gua pipe line, they realized they: were 
projecting an engineering hazard hav- 
ing no precedent among similar struc- 
tures. The abrupt changes in terrain 
over which the pipe must be laid, the 
steep incline of the slopes, and the 
threatening scarcity of the proper pipe 
in the post-war period were factors 
auguring ill for the success of the op- 
eration. Besides, it was calculated that 
pipe of 8 in. diameter would be one 
of the most expensive ever contracted 
for because of the difficulties men- 
tioned. Even though they had a dis- 
tance of but 16 km (9.94 miles) to 
consider, engineers figured that the 
line pipe alone, quite apart from the 
task of laying it, would almost ex- 
haust the budget, 

Priority was accorded the purchase 


line. 
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of materials, especially steel, for the 
enterprise. The scarcity of all build- 
ing material in the postwar era made 
it imperative that such materials be 
bought whenever and wherever pos- 
sible. Some machinery had been 
landed in 1947 at La Guaira, the chief 
seaport of the Republic, 6 miles by di- 
rect line but 22 to 25 miles by rail 
and highway, respectively, from Cara- 
cas, and other machinery arrived in 
1950. 

Before beginning the extraordinary 
task, measures had to be taken to pro- 
cure the right-of-way. Owners of ca- 
cao, cocoanut, and banana plantations 
on the lower levels, and of coffee and 
citrus groves in the highlands, had to 
be compensated for the transit per- 
mission. Careful preliminary surveys 
and investigation were undertaken to 
obtain the best possible route to cross 
the cavernous depths of dry stream 
beds, which become torrential streams 
in the rainy season, and the crooked 
and twisted turns of the valley. Event- 
ually the right-of-way was worked out. 

It then became apparent that, due 
to revisions imposed by the censtruc- 
tion of the super-highway between 
Caracas and La Guaira in the future, 
it would be necessary to depart from 
the right-of-way as established. Again 
personnel was sent into the valley to 
develop the new route. 

One important development that 
had to be taken into consideration in 


General view of main manifold and pump station at the Catia La Mar. 
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the selection of the route was the fre- 
quency with which corrosive soils 
were encountered in the valley. The 
major part of the pipe, of course, was 
to be laid on top of the ground. To 
have attempted to bury it would have 























































































occasioned prohibitive expense. In 
many instances, along the valley, elec- 
tric current in the soil eventually 
would have corroded the pipe causing 
leaks, A scientific explanation of the 
electrolytic condition of the soil in the 


Close-up of main manifold at pump station shown above. 
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At 


one end of the pipe line 


are Creole Petroleum 


Corporation's tanks situated 
on the hillside at Catia La Mar 


Below is the terminal of 
products line in Nueva Ca: 
and a portion of Creole’s | 


farm at this end of the 


lacagua Valley has not thus far been 
forthcoming, but some engineers ac- 
count for it by a “return drainage to 
the sea of the electric current that is 
the motive-power of the Caracas-La 
Guaira Railway.” So tests were made 
to determine where the currents were 
produced with the greatest frequency 
and, if possible, these electrically 
charged areas would be avoided. 

In constructing the line, one of the 
greatest problems was caused by the 
pipe crawling due to expansion and 
contraction brought about by the heat 
of the sun in daytime and the coolness 
of the nights. It was feared that the 
creat weight of the pipe, especially 
when filled with oil, might cause the 
welded points to break, allowing the 
pipe to crash down the mountain- 
side. The problem was solved by in- 
stalling a series of anchors embedded 
in concrete. 

Finally, at the end of November 
last, the line was completed. At Catia 
ia Mar, the unloading port, Creole had 
constructed 10 storage tanks with a 
capacity of 57,000,000 liters (358,557 
bbl), At Nueva Caracas, the metro- 
politan end of the line, situated. on 
the ridge of the mountains, there were 
10 more tanks, accommodating 16,- 
000,000 liters (100,648 bbl). These, 
together with the nearby tanks of the 
Shell-Caribbean, accumulated sup- 
plies sufficient to fill the needs of Cara- 
cas for several days of constant use. 

Now came the final “showdown”. 
Diesel fuel was pumped landward 
from a tanker anchored just off the 
shore at Catia and into one of the 
storage tanks. That would be the heav- 
iest product to be sent up the moun- 
tainside; would be the “acid test”. 
Petroleum flowed into the pipe and 
two giant pumps began to pulsate. 
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Twelve hundred barrels of diesel fuel 
had begun the ascent of the mountain. 
Then the first “pig” was inserted in 
the pipe. 

Three hours and 20 minutes after 
the first barrel had been emptied in 
Catia la Mar, a significant message 
reached the Nueva Caracas terminal 
over the radiophone: “Diesel oil now 
moving out, very dirty”. Dirty be- 
cause of the dirt, scale, and other de- 
bris that had accumulated inside the 
pipe during construction. At the ter- 
minal at Catia la Mar, officials awaited 
in vain a second message that would 
report the arrival of the “pig”. As was 
later learned, it had become stuck in 
the pipe at some point on the moun- 
tain stretch. Gloom descended over 
the little waiting group, for to locate 
the “pig” might occasion a long and 
costly delay. 

Slowly the line pressure was built 
up until it reached 1875 psi. A greater 
pressure could not be exerted without 


‘ 


danger of bursting the pipe. For sev- 
eral minutes, which seemed eternity to 
those waiting at the other end, the 
mountain top station, the dramatic 
struggle between the stuck “pig” and 
the massing diesel oil continued in the 
dark recesses of the pipe. Then, in one 
sudden spurt, the “pig” gave way and 
began to move forward a mass of 
dirt, stones, and other objects. Behind 
the “pig” the petroleum flowed, and 
soon it was safe in the tanks at Neuva 
Caracas. 

When the second “pig” made its 
journey through the steeply inclined 
pipe the following day and arrived 
“without incident” at Nueva Caracas, 
bringing behind it a flood of kerosine, 
the “Oleoducto de Tacagua” was de- 
clared officially “ready to begin rov- 
tine operation”. Since that time Esso 
and Shell petroleum products have 
moved obediently up and over the 
mountain at all hours of the day. 


kat 
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_ Cathodic Protection Technical Practices 


P 615.635.4 


Application of cathodic protection and mitigation of electrolytic 
corrosion caused by stray current from cathodic protection systems | 


Buttetin No. I, “Management In- 
formation,” prepared by Correlating 
Committee on Cathodic Protection 
committee, describes cathodic protec- 
tion in non-technical terms. It indi- 
cates generally how this beneficial 
technique can be applied, and the 
nature of certain interference prob- 
lems to be solved cooperatively. Bul- 
letins Nos. 2, “Notification Proce- 
dures,” and 4, “Joint Cathodic Pro- 
tection Systems,” further discuss 
these problems and indicate proce- 
dures for their solution. This Bulletin, 
No. 3, deals with their technical 
aspects, and prevalent good practices. 

Corrosion of metal is an electro- 
chemical action. Where metals are in 
contact with an electrolyte, they will 
corrode if electric current’ flows from 
them into the electrolyte. Conversely, 
they will not corrode if the current 
flow is stopped or reversed in direc- 
tion. A metallic structure in contact 
with soil is such a metal in an elec- 
trolyte. If a stray electric current 
flows from the structure into the soil, 
the metal will corrode by electro- 
lytic action called “electrolysis.” If 
the metal is corroded by “concentra- 
tion-cell” action, ie., by selective 
chemical attack on a single metal 
structure contacting non - homoge- 
neous soil, such will generate a cur- 
rent that will flow from portions of 
the structure into the soil. This lat- 
ter action occurs to some extent along 
all buried structures traversing adja- 
cent soil beds of different chemical 
properties. 

In either type of corrosion, the out- 
ward flow of current from metal into 
soil indicates that the metal surface is 
discharging positive ions and is there- 
fore “anodic.” Experience proves that 
the attendant corrosion, if electroly- 
tic, can be mitigated or stopped most 
practicably by channeling the return 
of current from the structure through 
metallic conductors leading toward 
the current source. If the corrosion is 
of the concentration-cell type, or due 
to any causes other than stray cur- 
rents, it can be stopped or mitigated 
by (1) stopping the flow of current 
by completely insulating or “coating” 


‘The -currents- dealt with in. this bulletin are 
“direct” or unidirectional. 
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the structure, or (2) reversing the di- 
rection of current flow to make the 
structure “cathodic.” This latter tech- 
nique is called “cathodic protection.” 

This bulletin describes briefly the 
fundamentals of the application of 
such cathodic protection, and the 
mitigation of any electrolytic corro- 
sion that may be caused by stray cur- 
rent from cathodic protection systems. 
It is not intended to deal with the 
mitigation of electrolysis caused by 
stray current from other sources. 

In metropolitan areas where con- 
gested interlacings of various types of 
buried structure system exist, the 


This is Bulletin 3 of the series on | 
cathodic protection prepared by the 

| Correlating Committee on Cathodic 
| Protection, sponsored by 11 organiza- 
tions. Bulletin 1, ‘Management In- 
formation on Cathodic Protection,’’ was 
published in The Petroleum Engineer, 
December, 1948; Bulletin 2, ‘‘Cathodic 
Protection Notification Procedures,” 
February 1950, and Bulletin 4, ‘‘Joint 
Cathodic Protection Systems,’’ Febru- 
ary 1951. i 
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problems of the mitigation of both 
types of corrosion are too complex to 
be dealt with in a bulletin of this gen- 
eral nature. Many of them are de- 
scribed in the articles listed in the 
bibliography appended and in the 
more extensive bibliography cited in 
last paragraph of Bulletin 3. The so- 
lution of such problems is best han- 
dled by local “electrolysis” commit- 
tees composed of engineers who rep- 
resent the several structure owners 
concerned. A list of such committees 
is given in an Appendix of Bulletin 2. 

Cathodic protection of under- 
ground metal structures has been 
used for more than 20 years, and it 
is of proved merit, but the methods 
followed in its application are still 
being developed and differ in detail 
among individual engineers. Exten- 
sive correlations of experience aimed 
to harmonize such differences are be- 
ing actively. undertaken by Technical 
Practices Committees? of the Na- 


2A list of such committees dealing with prob- 
lems:-relating to cathodic protection is given: in 
Appendix A. 





tional Association of Corrosion Engi- 
neers. Significant results should at- 
tend their work. This bulletin is con- 
fined to a general presentation of 
technical practices now in use. 

In applying cathodic protection, 
the following questions arise: 

1. How much protective current is 
required? 

2. Where should the current sup- 
ply be situated? 

3. What type of power supply is 
best suited to the particular job? 

4. What kind of ground- bed 
should be used? 

9. Are the protective currents 
likely to stray to other structures and 
cause interference, or electrolysis? If 
so, what is the best all-around solu- 
tion of the problem? 

These questions are dealt with in 
the following sections. 


Current Required 


In practice, cathodic protection of 
a buried metal structure against cor- 
rosion consists of forcing protective 
currents through the surrounding 
electrolyte, usually soil or water, into 
the structure to be protected in suf- 
ficient density to counteract and pre- 
vent any outward flow from the struc- 
ture of stray currents or the natural 
currents that are always associated 
with the corrosion process. These ap- 
plied protective counter - currents 
serve to maintain the structure sur- 
face in a cathodic state. To determine 
in a given case how much protective 
current is required for full protec- 
tion, it would appear logical first to 
measure the densities of existing cor- 
rosion currents, and then to estimate 
the density of the protective current 
necessary to suppress them. 

But such direct measurement of the 
corrosion currents is impracticable. 
The locations of corrosive spots are 
never accurately known in advance 
and, if they were, the work required 
to measure their individual currents 
would be prohibitive. Also, the first 
application of protective currents will 
alter local conditions so that the cur- 
rent density required initially to stop 
corrosion may be greater than that 
required later to maintain effective 
protection. 
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Thus corrosion engineers have de- 
veloped more practical test methods 
and criteria aiming at: 

1. A minimum of field testing con- 
sistent with reliability. 

2. Suitable and adequate field test- 
ing equipment. 

3. Test data of a type that can be 
readily interpreted in terms of pro- 
tection. 

Most engineers concur that the 
most practical method of determining 
protective current requirements is to 
apply such a current to the structure 
on a trial basis, using portable power 
supplies and temporarily-installed an- 
odes. The current flow can be ad- 
justed until relatively simple field 
measurements indicate that cathodic 
protection has been established on 
the structure sufficient to prevent fur- 
ther corrosion. (Suitable power-sup- 
plies and anodes are discussed in sub- 
sequent sections.) 

The adequacy of protection is best 
determined by measuring the poten- 
tial it establishes between the struc- 
ture and the soil under various rates 
of current flow. Such potentials can 
be measured by use of a voltmeter 
or potentiometer equipped with in- 
sulated lead-wires, one attached to a 
soil-contact reference electrode (or 
half-cell) and the other to suitable 
test leads or a sharp prod capable of 
making good electrical contact with 
the structural metal. The last condi- 
tion is especially important, because 
many erroneous or misleading volt- 
meter readings may occur if an IR 
drop or galvanic voltage is caused by 
any mill scale, corrosion products or 
pipe coating that may remain be- 
tween the contact prod and the bare 
structure metal. When prodding soft 
metals, due care must be taken not to 
puncture them. 

The voltmeter should have an in- 
ternal resistance at least 50 times that 
of the remainder of the circuit, this 
to minimize circuit resistance errors 
to a practical degree. Some engineers 
prefer to use potentiometers because 
of their infinite resistance character- 
istics and reliability. For making the 
voltmeter contact to the soil, a suit- 
able non-polarizing reference elec- 
trode (or half-cell) is used. For test- 
ing on steel or black-iron structures, 
generally a copper sulphate half-cell 
is used. For testing on lead cable- 
sheaths, a lead chloride half-cell may 
be used. Some cable engineers, how- 
ever, prefer to use an electrode made 
of the same metal as the structure. 

The structure- to-soil potentials thus 
indicated by the voltmeter will differ 
according to the condition of the 
structure under test and on the loca- 
tion and type of reference electrode 
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used. Potentials measured with one 
type of electrode can be expressed in 
terms of others, however, by merely 
adding or subtracting known conver- 
sion factors. If the electrode used is 
reliable, its type has little bearing on 
the final answer. The half-cell elec- 
trodes are generally preferred be- 
cause their potentials are more easily 
reproduced and are less affected by 
environmental factors. 

Based on such potential measure- 
ments, certain widely accepted prac- 
tical criteria, indices or “yard-sticks” 
of adequate cathodic protection have 
been developed. Using the half-cell 
reference electrodes, experience has 
shown that adequate protection of 
steel or black iron pipes usually is 
obtained if their potential is reduced 
by the protective current to measure 
about minus 0.85 volt with respect to 
a copper sulfate half-cell in con- 
tact with the soil.? For galvanized 
pipe, a potential with respect to a cop- 
per sulfate half-cell of about minus 
1.10 volts is required for protection. 
Adequate protection of lead cable- 
sheaths usually is obtained if their 
potential is reduced by the protective 
current to about minus 0.05 with re- 
spect to a lead chloride half-cell. 


Discretion must be exercised in em- 
ploying any general-purpose yard- 
stick, since higher potentials may be 
required in environments such as cin- 
der-fills or where bacterial corrosion 
is present. Only further testing or ex- 
perience can indicate when protection 
is obtained under such conditions. 
Caution must be exercised when ap- 
plying the higher criteria for steel 
and black-iron structures in the vicin- 
ity of other underground metal struc- 
tures—particularly in congested met- 
ropolitan areas. 


Using a reference electrode made 
of the same material as the structure 
is not normal practice for tests on 
steel or black iron structures. This is 
because errors can occur, due to 
polarization and local oxidation ef- 
fects, which are difficult to detect — 
especially by one unaccustomed to 
the use of such electrodes; thus their 
use is not recommended. On the other 
hand, underground cable engineers 
usually prefer to use a piece of lead- 
cable-sheath for the reference elec- 





Calculated counter-potentials required to stop 
corrosion of iron in several diff<rent common 
chemical solutions averages 0.283 volt ranging 
from 0.272 to 0.291 volt. Laboratory tests have 
been in close agreement with these. The poten- 
tial between iron or low carbon steel (0.15 car- 
bon content or less) in a solution and a copper 
sulphate half-cell contacting this solution has 
been determined as 0.54 volt; thus the poten- 
tials required between the above metals and 
half-cell to obtain protection equal or exceeding 
the calculated protective voltage plus the half- 
cell voltage, viz, 0.812 to 0.831. A minimum 
potential of 0.85 volt which allows a factor of 
safety is commonly accepted as sufficient to 
protect most iron or steel structures under- 
ground. 


trode. Lead cable-sheaths are consid- 
ered to be protected if their indicated 
potential to soil with such an elec. 
trode is slightly negative. 


Protective current flowing from the 
soil to a structure causes potential 
gradients which depend on the elec- 
trode location, the soil resistance, and 
the amount of current flow. The refer- 
ence electrode used for measuements 
along a well-coated pipe line or cable 
can be located either over or near the 
structure without introducing appre- 
ciable error. For measurements along 
a poorly-coated or bare structure, 
some engineers prefer to locate the 
electrode a distance away from the 
structure equal to the depth of its 
burial. Others favor placing the elec- 
trode at a distance where further re- 
moval causes no change in potential 
readings. The positioning of such 
electrodes is best determined by ex- 
perience and, in general, will vary 
with the types of climate and soils. A 
special method, called the “null meth- 
od,” has been devised that aims to 
minimize the errors of electrode posi- 
tioning. Engineers seeking to use this 
alternative method can find it ex- 
plained in corrosion literature.* 

Another completely different meth- 
od sometimes used is to calculate the 
amount of protective current required 
on the basis of establishing a mini- 
mum adequate current density over 
the entire structure. The density re- 
quired for protection of steel or 
black-iron structures in soils varies 
widely and is affected by soil type, 
resistivity, moisture, aeration, etc. 
Densities considered adequate for 
protection of these structures range 
from 0.50 to 20.0 milliamperes per 
square foot depending on whether the 
soil is mild or highly corrosive.® Such 
calculations sometimes are used to 
check the results obtained by the po- 
tential test methods above described. 
Also, they may be used for estimat- 
ing the size of power supply required 
for the potential test methods. 

All the above indices are used to 
determine when sufficient current has 
been applied; however, use of larger- 
than-necessary currents adversely af- 
fects the economy of an installation. 
Such a practice increases the first cost 
of power-supply equipment and an- 
odes or ground-beds, as well as the 
annual costs of current and of anode 
replacements. Also, it increases any 
undesirable effects the currents may 
have on neighboring structures.® 

In using any of these indices of 
current adequacy, it must be borne in 
mind that they apply only to condi- 





4See bibliography article No. 18. 
5See bibliography article Nos. 14, 15, etc. 
®See bibliography article No. 48a. 
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tions desired on the structure to be 
protected. The satisfactory protection 
of one structure may in fact definitely 
harm adjacent ones, particularly lead 
cable-sheaths adjacent to steel pipe 
lines. 


Current Supply Points 


The locations at which protective 
current should be applied to a struc- 
ture, as well as the amount of current 
required, may be determined by use 
of portable power supplies connected 
between the structure and temporary 
anodes. Batteries or portable motor 
generator sets can be used. The resist- 
ance to soil of temporarily installed 
anodes is usually quite high, thus a 
relatively high voltage must be used 
to obtain currents large enough to 
produce reliable structure-to-soil po- 
tential readings. These readings 
should be taken along the structure at 
points progressively away from the 
power supply connection, this to in- 
sure that the current is adequate— 
but not excessively so—to produce 
the desired minimum potential or po- 
tential change all along the structure. 


Where a long line is to be pro- 
tected, the data obtained from a sin- 
gle temporary power supply and an- 
ode may be used to estimate the 
effects of additional current sources 
at regular intervals along the line. In 
such estimations, it is assumed that 
the change in the structure-to-soil po- 
tential produced by the test current 
is directly proportional to it. Such is 
not always true, however, because the 
current collected per square foot of 
area is not directly proportional to 
the structure-to-earth potential, Also, 
the continued passage of current to 
the structure increases its surface 
polarization and acts to extend the 
area of the structure effectively pro- 
tected. 


Depending on conditions, it may 
take only minutes, or it may take sev- 
eral weeks, for structure-to-soil po- 
tentials to become stable. Short-time 
tests are liable to indicate excessive 
current needs, and this must be taken 
into account in the final system de- 
sign — largely on the basis of expe- 
rience. In some cases, the temporary 
equipment can be left in operation 
long enough to establish stable condi- 
tions and thus most accurately indi- 
cate the required current. 


The choice of current supply loca- 
tions depends to a large extent on the 
type of permanent power supply 
suited to the job. If a central station 
power source is to be used, sacrifice 
of some engineering nicety may be 
warranted to reduce the cost of serv- 
ice-line extensions. Local soil condi- 
tions also may influence the choice. 
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A low-resistance ground reduces the 
voltage required to circulate the pro- 
tective current, and correspondingly 
reduces costs of installed equipment 
as well as the recurring power bills, 
thus it is important to provide suit- 
able low- resistance ground - beds. 
Usually, earth with a low resistivity 
serves best for this purpose. Because 
some locations along a structure in- 
sure better grounds than elsewhere, 
this factor is coordinated with the 
others. 


The locations of supply points af- 
fect the tendency of cathodic current 
to stray into nearby structures. It is 
obviously desirable to select locations 
that minimize adverse effects, which 
may not be confined to electrolysis. 
Care should be taken to avoid loca- 
tions near railroad tracks employing 
signal systems that might be falsely 
operated by direct current entering 
the rails. The likelihood of any ad- 
verse effects should be determined by 
cooperative tests made with the engi- 
neers of the operator of the railroad 
or other structures involved. 


Available Current Sources 

Sources of direct-current power 
considered most practical for cath- 
odic protection are: 
A. External power sources: 

1. A-c d-c rectifiers. 

2. D-c generators driven by va- 

rious types of prime movers. 

B. Galvanic anodes. (Magnesium, 
zinc or aluminum.) 


Where large amounts of current 
per location are required, it is gener- 
ally more economical to use external 
power sources, although in some cases 
the use of a large group of galvanic 
anodes may be preferable. 

Service from a-c power, if avail- 
able, is preferred as a prime source 
by most engineers. In some cases, pri- 
vate power lines have been built 
along a pipe line for the sole pur- 
pose of supplying a number of a-c 
d-c rectifiers. Most of the rectifiers 
in use are the copper oxide or sele- 
nium types, connected to 60-cycle a-c 
power lines. Copper oxide and sele- 
nium rectifiers differ in their charac- 
teristics, but both types are satisfac- 
tory for cathodic protection service. 
Both provide an efficient, low-cost, 
and low-maintenance source of direct 
current. A comparatively few vacuum- 
tube rectifiers are in use, probably 
because they become efficient only at 
unnecessarily high output voltages, 
and their current output is smaller 
than for the copper oxide or selenium 
types of comparable dimensions. 
Where an alternating-current power 
supply is available, rectifiers are 





much more satisfactory than a-c d-c 
motor generator sets. 

Where a substantial current is re- 
quired and an alternating - current 
supply is not economically available, 
engine-driven generator sets may be 
used. Wind-driven generators, being 
dependent on the weather, have only 
a limited field of use, but their lack 
of reliability can to some extent be 
compensated for by the addition of 
storage batteries or galvanic anodes. 
There are a few successful installa- 
tions of this kind. 

Galvanic anodes are unique in that 
they are self-powered. Together with 
the structure and the soil, they create 
gigantic “dry-cells.” They can pro- 
duce efficiently only a few hundred 
milliamperes per anode, but on coated 
structures or on plant of limited ex- 
tent, this may provide adequate pro- 
tection. It is often practical to install 
galvanic anodes, singly or in groups, 
at frequent intervals along a long 
line, and thus obtain the condition 
that might be obtained by rectifier- 
type supplies at wider spacings. For 
galvanic anodes, magnesium and zinc 
are now favored by corrosion engi- 
neers. A new type of magnesium rib- 
bon can be laid parallel to the line 
and thereby provide a continuously- 
distributed’ anode. Aluminum so far 
has not been extensively used or 
shown to have suitable characteris- 
tics for this work. The characteristics 
of all three types are being studied 
by a committee of the National As- 
sociation of Corrosion Engineers.’ 


The most appropriate metal for, 
and disposition of, galvanic anodes 
for protection in any given case will 
depend upon the structure metal and 
the soil conditions. Other conditions 
being identical, the current output of 
a galvanic anode depends on the ef- 
fective electromotive potential of the 
anode metal relative to that of the 
structure metal. 


Open circuit potentials between 
properly installed galvanic anodes 
and reference half-cells contacting 
adjacent soil are relatively constant, 
that of magnesium relative to copper 
sulphate being about 1.50 volts and 
that of zinc to the same reference be- 
ing about 1.0 volt. It is often impos- 
sible, however, to predict accurately 
the effective potential of a galvanic 
anode relative to an undisturbed 
buried structure, for two reasons. 

First, the theoretical relative po- 
tentials calculated from the values 
listed in “electromotive series” tables 
of handbooks are seldom realized 
when the two metals are placed in soil 
or water. Second, the innumerable 
and often wide variations of undis- 


7See bibliography item No. 54. 
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turbed structure surface and burial 
environment cause corresponding and 
unpredictable effects on these poten- 
tials. Thus only local experience or 
testing can determine with reasonable 
accuracy what effective open-circuit 
anode-to-structure potential may be 
realized in a particular installation. 


Anodes and Ground-Beds 


The design of a good ground for 
the current supply depends on soil 
conditions and the amount of protec- 
tive current required.* The term 
‘“eround-bed” usually refers to a 
group of anodes interconnected and 
operated as a unit. The terms “anode” 
and “ground-bed” are used herein 
somewhat synonymously. In cathodic 
protection the corrosion is_ trans- 
ferred in effect from the structure to 


the buried anode, thus the latter in 
time will be consumed and need to be 
replaced. 


Where the soil resistivity is low 
and the current requirements small, 
steel rods driven vertically into the 
earth can be used. Often junk iron 
or steel pipe or old rails are so used. 
These are consumed at a rapid rate, 
but, if easily replaced, may be more 
economical than a longer-lasting ar- 
rangement of greater cost. The use 
of finely - divided coke or “coke- 
breeze” surrounding the buried steel 
has been found, in some instances, to 
increase its life. Carbon and graphite 
rods also make suitable ground an- 
odes. Some difficulty has been expe- 
rienced in obtaining economical life 
from carbon rods in salt environ- 
ments, but specially-treated graphite 
rods have been buried in salt-impreg- 
nated earth and directly in sea water 
with favorable results. 


The physical size of the anode in- 
stallation usually is designed to in- 
sure a reasonably long service life, and 
to provide a resistance low enough 
to minimize power requirements. For 
large installations where costs are 
substantial, an analysis comparing 
the annual costs of grounds of va- 
rious resistances versus their power 
requirements will indicate the opti- 
mum combinations. Formulas for es- 
timating the resistance to ground of 
various shapes, sizes and arrange- 
ments of ground electrodes are avail- 
able.® 

The wires connecting the external 
power source and the anode or 
ground-bed will be corroded unless 
they are insulated along their length 
and at their connection to the anode 
or ground-bed. This is not the case 
with galvanic anodes, since the wire 
also is cathodically protected and 


*See bibliography item No. 56. 
*See bibliography article No. 39. 


need be only mechanically strong. 
Insulating the wire will serve to pre- 
vent waste of protective current, how- 
ever. 


Cathodic Protection Coordination 


Cathodic protection systems prop- 
erly engineered with full cooperation 
between the owners of the protected 
and the adjacent structures should 
cause no damage to the latter. In fact, 
such cathodic installation frequently 
will provide a small measure of pro- 
tection to the other structures. This 
ideal situation can be obtained only 
through such cooperation, however. 
Its need is discussed in Bulletin 1, 
and it is implemented in Bulletin 2, 
which outlines procedures for the 
notification of neighbors where cath- 
odic protection is contemplated. 
Cathodic protection is an invaluable 
tool of industry for the mitigation of 
corrosion. Thus any arbitrary restric- 
tion of its use should be avoided be- 
cause such restrictions would impair 
the overall industry economy and re- 
tard the desirable widespread use of 
cathodic protection. 

When cathodic protection is ap- 
plied to a buried structure, some of 
the protective current will unavoid- 
ably stray through the soil to other 
nearby structures. After traversing 
these other structures, the current will 
return in some way to the protected 
structure. If, in this return circuit, 
the current leaves the unprotected 
structure through the surrounding 
soil or water, then that portion of the 
structure is made anodic and may 
corrode due to electrolytic action. 
Under some circumstances such stray- 
current interference may become se- 
rious. 


As has been indicated in Bulletin 
2, the extent of the stray current 
problem depends in general upon 
three factors, which are (a) the “in- 
fluence” of the particular protection 
installation, (b) the “susceptiveness”’ 
of the affected structure, and (c) the 
“coupling” between the protected and 
affected structures. The first is to a 
large extent under the control of the 
designer of the cathodic system. The 
second and third are inherent in the 
structures and their environments, 
but an understanding of them will as- 
sist the designer of the cathodic pro- 
tection installation to estimate the 
probable extent of the stray current 
and foresee what corrective measures 
may be needed to eliminate damage 
to other structures. These factors are 
discussed in more detail below: 

A. Influence. “Influence,” as here- 
in used, is the inherent tendency :of a 
cathodic protection installation to 
produce “stray currents.” It depends 


upon the amount of current used, ihe 
location of the anodes or ground- 
beds, their configuration. and resist. 
ance to earth, and the type of Struc. 


‘ture (i.e., bare, poorly-coated or well- 


coated) being protected. For any 
fixed anode arrangement, and type of 
structure, and soil resistivity, the in. 
fluence is directly proportional to the 
current. This points up the costliness 
of using more current than necessary 
to achieve protection. To satisfacior- 
ily reduce undesirable effects on 
neighboring plant, it sometimes may 
be necessary to actually use less cur- 
rent than is needed for complete pro- 
tection. 

Most of the protective current 
enters a bare line relatively close to 
the anode. Thus the stray problem 
with protected bare lines is usually 
one of relatively high intensity over 
a limited area. A pipe line even 
poorly coated requires much less cur- 
rent for protection than an uncoated 
one. With protected well-coated pipe 
lines the intensity may be lower, but 
the area of possible stray current ef- 
fects may be greater. If a line is to be 
protected in place—or “as is” — 
there is no opportunity to alter the 
coating conditions. 


A large current may be applied at 
one location with the objective of hav- 
ing it “reach out” to protect points 
some distance away; however, to 
minimize the influence, several small- 
er currents may be applied at inter- 
vals along the line to give more uni- 
form coverage. For example, galvanic 
anodes supplying small currents at 
frequent intervals along a line are un- 
likely to create serious stray-current 
problems. Also, frequently the sum 
of these individual currents adequate 
for protection is smaller than the re- 
quired “single-point” current. 

The location of the anode or 
ground-bed with respect to the pro- 
tected structure has a marked bear- 
ing on the influence, depending on 
whether or not the line is coated or 
bare. The closer the anode is to a 
protected bare structure, the smaller 
will be the influence, and vice versa. 
Also, as the distance between the 
anode and the protected bare struc- 
ture is increased, the greater is the 
chance that nearby unprotected struc- 
tures will be included in the circuit. 

With coated lines, the distance to 
the anode is not so important, except 
as it affects the proximity of the an- 
ode to the unprotected structures. In 
general, the anode should be placed 
so as not to include an unprotected 
structure between it and the protected 
one, i.e., the protected stucture should 
lie between an unprotected structure 
and the anode. 


THE PETROLEUM ENGINEER, July, 1951 








Ne 
sh 


ni 


Be 
th 


co 
Ve 


} 


owe 





PRIVATE-LINE TELEPHONE | 


ae = 


MOBILE TELEPHONE 


ute 
$$$ 


How much communications 


No two pipe lines are exactly alike—in their size or 
shape, in the terrain they cover, in the jobs they do. 
So no two pipe lines have exactly the same commu- 
nications needs. 


Step by step with the pipe-line industry, the 
Bell System has been developing communications 
that come as close as possible to fitting your needs. 


The Bell System means service. The service we 
provide varies with the needs. We provide—by 
coaxial cable, microwave radio and wire—a wide 
variety of services. They include private-line tele- 


do you really need ? 


phone, mobile telephone, teletypewriter, and chan- 
nels for telephotograph, metering, remote control 
and other signaling. In these fields our research is 
continuous and our experience nationwide. 


In every instance, our recommendations include 
what we think is right—not too little, not too much. 
And we provide all of our pipe-line customers with 
the newest developments in the field of pipe-line 


communications. “ 


Your Bell Telephone Company will be glad to study 
your communications problems and needs without charge. 
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If two structures are more or less 
parallel, or if they cross and form 
some reasonably symmetrical ar- 
rangement, it is possible to so locate 
an anode for the structure to be pro- 
tected that it will have a minimum 
effect on the other. In practice, how- 
ever, such uniformity or symmetry 
is usually lacking; or the required lo- 
cation of the anode or ground-bed, 
when found, will be impractical for 
other reasons. Every means of reduc- 
ing the influence of an installation 
merits consideration, however. 


B. Susceptiveness. “‘Susceptive- 
ness,” as herein used, is the inherent 
ability of an unprotected structure to 
pick up stray current and discharge 
it in a manner likely to cause cor- 
rosion. The most susceptive structure 
is an uncoated one, and the least sus- 
ceptive is a structure with a highly- 
insulative-coating. Between these ex- 
tremes are pipe lines with leaky 
coatings and bare cables in tile or 
other semi-insulative conduits. A pipe 
line with a poor coating, as long as 
such coating is fairly uniform, is 
much less susceptive than a bare 
structure. Poor coatings do not pre- 
vent the pick-up and discharge of 
current, but they distribute it and re- 
duce the chance of concentrated ac- 
tion. In view of the protection from 
stray currents as well as from natural 
corrosion to be afforded by coating, 
such should be considered on new 
structures to be laid in areas where 
cathodic protection system are likely 
to be in operation. 

C. Coupling. “Coupling,” as here- 
in used, is the change in potential of 
a particular unprotected structure 


when protective current is applied to 
a nearby structure. Assuming a con- 
stant influence and susceptiveness, the 


tendency of a cathodically protected 
structure and its anode to cause the 
flow of current in a nearby structure 
depends upon the earth resistivity 
and the physical separation between 
the structures. The closer the spacing 
between the structures, the greater 
usually will be the current picked up 
and discharged by the unprotected 
one. This is particularly true where 
lines cross near an anode, or where 
two paralleling lines have branches 
that cross. 


For a given configuration of lines, 
the coupling increases with earth re- 
sistivity. However, with relatively- 
high earth resistivity—say over 10,- 
000 ohm-cms or 100 meter-ohms — 
and resultant high coupling, certain 
favorable conditions result, viz., (a) 
a relatively-small current will estab- 
lish protection of the one line, and 
(b) the stray current is likely to leave 
the unprotected line over a wide area 
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and thereby disperse its corrosive ef- 
fect. 

Where earth resistivity is low, the 
resultant coupling also is low, but the 
currents involved are likely to be 
large and to be picked up and dis- 
charged by the unprotected line with- 
in short distances and thus create a 
greater problem. Where lines are 
close together, such as under the same 
roadway, it appears that the most fa- 
vorable condition is where the earth 
resistivity is high. For larger separa- 
tions, the best condition is where the 
earth resistivity is low and the un- 
protected structure is far enough re- 
moved so that the coupling is small. 


Stray CP Currents 


Pipe and cable systems suffer dam- 
age by electrolysis in some areas 
caused by strong stray currents leak- 
ing from d-c, operated electric trac- 
tion systems having a grounded re- 
turn. Unless properly mitigated, this 
occurs where the current leaves the 
structures; however, those portions 
of the structure receiving the current 
from the soil are afforded varying de- 
grees of cathodic protection. Where 
such grounded-return systems have 
been removed by transition to double- 
trolley and motor bus operation, the 
situation has changed in several re- 
spects. 


Here the pipe and cable systems 
were relieved of the electrolysis, but 
they then suffered much more cor- 
rosion from other causes due to re- 
moval of the wide measure of cath- 
odic protection previously provided 
by properly mitigated stray rail cur- 
rents. As a result, many pipe and 
cable operators in those areas have 
had to install their own cathodic pro- 
tection, and consequently are having 
to cooperate with others in new in- 
terference problems of their own 
making. 

Street railway electrolysis has been 
the object of cooperative study and 
mitigative effort since it was first 
recognized in about 1910. An inter- 
industry committee issued a classical 
report’? on the subject in 1921. Al- 
though cathodic protection as a safe- 
guard against soil corrosion is re- 
ported to have been used as early as 
1922, its effectiveness was not gener- 
ally recognized until 1933.11 The pro- 
cedures today used to measure and 
stop cathodic system interferences are 
much the same as those developed 
years ago to combat street railway 
electrolysis. In metropolitan areas 
where subways, elevateds, and some 
surface railway lines remain, the 
mitigation of stray-current electroly- 
sis is still a major problem. 


As before stated, when newly in- 
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stalling or replacing buried plant. 
consideration should be given to the 
use of coatings in areas where ca‘b- 
odic protection systems are likely ‘o 
be in operation on adjacent stric- 
tures. The more difficult probleis 
generally arise in cases where exist- 
ing plant is extensive and bare, and 
where cathodic protection is desired. 
Here the engineer has no opporiu- 
nity to use coatings or to select routes 
that will avoid stray currents. 


If several separately-owned stric- 
tures are experiencing corrosion in 


the same area, every consideration . 


should be given to the use of joint 
cathodic protection, as described in 
Bulletin 4. Where this is not prac- 
ticable, the first duty of the operator 
installing cathodic protection should 
be to notify the owners of adjacent 
plant of his intention, as described 
in Bulletin 2, and to enlist their co- 
operation in determining how best to 
avoid effects of stray currents. 


For such cooperative effort, it 
seems impracticable to lay down gen- 
eral rules of procedure. From time to 
time cathodic protection will be used 
by many diverse owners of under- 
ground plant, and the job of investi- 
gating stray cathodic protection cur- 
rent effects will fall first on one owner 
and then on another, thus it seems 
equitable for each owner to handle 
the testing work on his own plant. It 
also seems clear that each owner 
should be the judge of the protective 
requirements of his plant. This latter 
prerogative, while basic, should be 
exercised with sound engineering 
judgment and an avoidance of purely 
arbitrary decisions. 


In general, the cathodic protection 
system should be designed with re- 
gard to limiting its “influence,” as 
described above. In many cases, dis- 
tributing the current along the pro- 
tected structure and using the mini- 
mum current consistent with good 
performance will reduce the stray cur- 
rent to a negligible amount. Where 
this is not feasible, consideration 
should be given to the placing of re- 
sistance bonds between the protected 
and disturbed structures. The loca- 
tions for these bonds will depend on 
circumstances. 

Where the anode or ground-bed is 
close to the disturbed structure, stray 
current will generally be picked up in 
the adjacent sections, and discharged 
back to the protected line at more re- 
mote points. In this case, the most 
suitable location for interstructure 
bonds would seem to be at these dis- 
charge points. This may not be prac- 
ticable, however. It may be better to 





10See bibliography item No. 2. 
See bibliography articles Nos. 4 and 5. 
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select a more desirable location for 
the ground-bed or, if such is not pos- 
sible, to restrict the current pick-up 
by properly installed insulated joints. 
If the ground-bed is remote from the 
disturbed line, the stray currents may 
be collected at remote points and re- 
turned toward the power supply point 
where they are discharged into the 
soil. In this case, the best location for 
bonding usually is at the power sup- 
ply point. In either case, the collec- 
tion and discharge areas should be 
determined by test, since prediction 
of their location is impractical be- 
cause of the many variables involved. 
Where bonding offers a solution, 
the question of the total bond current 
required to provide satisfactory con- 
ditions must be answered. The opera- 
tor installing the system will desire 
to keep this current at a minimum be- 
cause of additional power cost. One 
gage of the proper bond current is to 
drain from the disturbed structure 
just enough current to reduce to zero 
the stray protective current dis- 
charged to earth. This is usually done 
by making most of the disturbed 
structure more cathodic than it was 
before the problem arose, so that it 
acutally receives a slight degree of 
protection. 
When the disturbed structure has a 
much higher resistance to ground 
than the protected structure, the bond 
currents are relatively small; thus 
low-resistance bonds can be placed 
without substantially increasing the 


total current requirements of the pro-~ 


tected structure. Where this is not 
true, bonds of specific resistances 
must be used. These resistances can 
be estimated from test data, but their 
final values are best determined ex- 
perimentally by adjusting the resist- 
ances of temporary bonds until the 
desired condition is obtained. To re- 
flect properly only the changes pro- 
duced by the stray protective cur- 
rent, the tests should be made with 
the cathodic protection system “off” 
and “on.” Then only the changes pro- 
duced by its operation should be con- 
sidered. With proper bond installa- 
tion and adjustment, the adverse ef- 
fects of cathodic stray current should 
be eliminated. 


Bibliography 

The Correlating Committee on 
Cathodic Protection gave thought to 
including in this bulletin some typical 
examples of cathodic system design 
and cathodic interference mitigation; 
however, in view of the almost in- 
finite variety of structure configura- 
tions and conditions to be dealt with 
in practice, plus the need to keep this 
bulletin of reasonable length, the text 
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has been confined to the presentation 
of general principles. 


Published literature contains many 
articles on the various phases of 
cathodic protection; in fact, a bib- 
liography’* prepared by Prof. F. A. 
Rohrman of the University of Colo- 
rado lists 436 such articles published 
prior to 1950. Many of these have 
been written by recognized leaders in 
the field, including individual mem- 
bers of this Correlating Committee. 
The official magazine Corrosion of 
the National Association of Corro- 
sion Engineers each month currently 
extracts nearly all recent articles on 
all phases of corrosion control. A 
number of representative articles are 
listed in Appendix B as a guide to 
the engineer who seeks further knowl- 
edge of cathodic system design and 
cathodic interference mitigation. 


Appendix A 


Technical practices committees of 
National Association of Corrosion 
Engineers dealing with problems re- 
lating to cathodic protection: 

TP-2 Galvanic Anodes for Cathodic 
Protection." 


TP-3 Anodes for Use with Im- 
pressed Currents. 
TP-4 Minimum Current Require- 
m, ments for Cathodic Protec- 
tion. 
TP-6 Protective Coatings. 
TP-8 Effects of Electrical Ground- 


ing on Corrosion. 


‘ TP-14 Instruments for Corrosion 


Measurements. 


TP-16 Electrolysis and Corrosion of 
Cable Sheaths. 


TP-17 Standardization of Procedures 
for Measuring Pipe Coating 
Conductance. 


See July, 1950, Oil World, or send $1.00 to 
Prof. Rohrman at Boulder, Colorado, for a 
reprint. 

18See item No. 54 of bibliography for first 
interim report of this committee. 
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Selected bibliography on cathodic 
protection. (V) Indicates published 
as a separate volume. 


1. “On the Corrosion of Copper Sheeting 
by Sea Water and on Methods of Pre- 
venting This Effect,” Sir Humphrey 
Davy, Phil. Trans. Royal Soc., London, 
114, 151, 1824. 

(V) 2. “Report of the American Committee on 
Electrolysis,” published by A.I1.E.E., 
NYC, 1921. 

(V) 3. “Electrolysis Testing,’’ McCollum, Bur- 
ton and Logan, Tech. Paper No. 355, 
Nat’l Bur. of Stds., 1927. 

4. ‘Development and Application of Prac- 
tical Method of Electrical Protection 
for Pipe Lines Against Soil Corrosion,” 
Starr Thayer, API Proceedings, 14, 
23, 1983. 

5. “Cathodic Protection of Underground 
Pipe Lines from Soil Corrosion,” R. J. 
Kuhn, API Proceedings, Sec. IV, 158, 
19338. 

6. “Cathodic Protection of Pipe Lines in 
City and Country,” R. J. 
Gas Journal, 36 (No. 18) 201, 1937. 


Kuhn, Oil & 
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(V) 8. 


10. 
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12. 
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22. 
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25. 


26. 


27. 


(V) 28. 


29. 


30. 


31. 


32. 


33. 


34. 


36. 


37. 


38. 


. “Electrical Protection of City Net. 


works,” W. R. Schneider, 4th Under. 
ground Corrosion Conference, Nat’, 
Bur. of Stds., 1987. 

“Soil and Pipe Line Protection,” s, 
Ewing, published by Am. Gas. Ass’n., 
NYC, 19388. 


- “A Theory of Cathodic Protection,” R, 


B. Mears and R. H. Brown, Trang, 
Electrochem. Soc., 74, 9, 1938. 

“The Copper-Sulphate Half-Cell for 
Measuring Potentials in the Earth,” 
Scott Ewing, AGA Technical Section, 
April, 19389. 

“A Comparison of Methods for Fsti- 
mating the Corrosivity of Soils,” K. H, 
Logan and E. A. Koenig, API Pro. 
ceedings, 20, 25, 1939. 

“Distributed Anode Method Cuts Cost 
of Cathodic Protection,” O. C. Roddey 
and L. R. Sheppard, Oil & Gas Jour- 
nal, 88 No. 19, 84, 1989. 

“Cooperative Problems Involved in 
Cathodic Protection,” L. F. Scherer, 
Mg Gas Journal, 38 No. 27, i79, 
“Determining Minimum Current Re- 
quirements to Provide Adequate Ca- 
thodic Protection,” D. Harrell and M. 
Clerc, The Petroleum Engineer, 11 No. 
1, 38, 1939; 11 No. 4, 64, 1940; 11 Ne. 
5, 51, 1940. 


. “Calculating Current and Potentials 


Distribution in Cathodic Protection 
Systems,” W. F. Rogers, The Petro- 
leum Engineer, 12 No. 3, 66, 1940. 


. “Intercompany Procedure Report,” A. 


E. Koenig et al, Pet. Ind. Elec. News, 
12 No. 2, 51, 1942. 

“Cathodic Protection on Distribution 
Systems,” R. M. Wainwright, Pet. Ind. 
Elec. News, 12 No. 1, 33, 1942. 

‘Null Methods Applied to Corrosion 
Measurements,” J. M. Pearson, Trans. 
Electrochem. Soc., 81, 485, 1942. 
“Improper Signal Operations Due to 
Cathodic Protection, AAR Signal Sec- 
tion Proc., Vol. XL, p. 153A, 281A, 
1942. 

“Locating Pipe Line Corrosion by Soil 
Potential Measurements,” O. C. Mudd, 
Pet. Ind. Elec. News, 18 No. 3, 9, 19438. 
“Cathodic Protection Interference,” A. 
V. Smith, Am. Gas. Ass’n. Monthly, 25 
No. 10, 421, 1948. Gas Age, 92 No. 5, 
21, 1943. 

“Measurements of Cathodic Polariza- 
tion and of Problems of Interference 
on Underground Structures,” J. M. 
Pearson, Corrosion Conference, Nat’l. 
Bur. of Stds., 1943. 

“Concepts and Methods of Cathodic 
Protection,” J. M. Pearson, The Petro- 
leum Engineer, 15 No. 6, 7, 8, 216, 199, 
219, 1944. 

“Underground Corrosion,” K. H. Lo- 
gan, Circular No. 450 published by 
Nat’l. Bur. of Stds., 1945. 
“Electrolysis Surveys on Underground 
Cables,” L. J. Gorman, Corrosion, 1, 
163, 1945. 

“Cathodic Corrosion of Cable Sheaths,” 
H. Halperin, Trans. Electrochem. Soc., 
87, 89, 1945. 

“Light Metals for the Cathodic Pro- 
tection of Steel Structures,” R. B. 
Mears and R. H. Brown, Corrosion, 1, 
118, 1945. 

“Control of Pipe Line Corrosion,” O. 
C. Mudd, published by Nat’l. Ass’n. 
Corr. Engrs., Houston, 1946, Corrosion, 
1, 192, 1945, 2, 25, 1946. 

“Corrosion of Steel and its Mitigation,” 
W. R. Schneider, Journal AWWA, 37, 
245, 1945. 

“Cathodic Protection Against Steel 
Corrosion in Water and Sewage Works 
Structure,” L. P. Sudrabin, Water and 
Sewage, 88 No. 5, 27, 57, No. 6, 46, 


1945. 

“The Use of Zinc for Cathodic Protec- 
tion,” W. H. Wahlquist, Corrosion, 1, 
119, 1945. 

“Cathodic Protection in the Refinery,” 
D. Holsteyn, The Petroleum Engineer, 
17 No. 8, 154, 1946. 

“Galvanic Couples and Cathodic Pro- 
tection,” .. Miller, The Petroleum 
Engineer, 17 No. 8, 55, 1946. 
“Attenuation of Forced Drainage Ef- 
fects of Long Uniform Structures, 
Robert Pope, Corrosion, 2, 307, 1946. 


. “Magnesium Anodes for the Cathodic 


Protection of Underground Struc- 
tures,” H. A. Robinson, Corrosion, 2, 
4, 1946. 

“Economics and Effectiveness of Ca- 
thodic Protection on Large Diameter 
Pipe Lines,” N. K. Senatoroff, Gaz, 22 
No. 7, 14, 1946; Gas Age, 98, 18, 1946. 
“Our Billion Dollar Side Show-—for 
Managers Only,” H. H. Anderson, or- 
rosion, 3, 2, 1947. 

“Cathodic Protection of 138-KV Lead- 
Sheathed Power Cable...,” I. © 
Dietze, Corrosion, 3, 432, 1947. 
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This Costs Money, Too 


...and it doesn’t 
make you any friends 









Pipe for utility distribution 
systems deserves even better protec- 
tion than pipe for pipelines. For one 
thing, it costs more to dig up when 
something goes wrong. Also those 
noisy pavement-breakers and traffic- 
snarling holes in the streets don’t do 
your public relations any good. 

Sure, factory coated pipe costs a 
shade more, but it pays off by staying 
in the ground longer and saving on 
maintenance expense. 














Headquarters: 3091 “Mayfield Road, Cleveland 18, Ohio  e 
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P.S.To our pipe coating plants at Girard 
and Lorain, Ohio, we have added a 
third at Hammond, Indiana—centered in 
the steel pipe mill section of the Chicago 
Switching District. This location en- 
ables our customers in the west and 
southwest to take advantage of the 
Hill, Hubbell process with faster de- 
liveries. Minimum freight rates include 
“stop-over privileges” for pipe to be 
coated and wrapped in transit. The new 
plant has ample storage space. 











| Pipe Protection 























wih TAPECOAT f 


Pipe Joints Get the Same Coal Tar 

























Protection as the Rest of the Line 















Don't let pipe joints be the “weak links” in the protection 
of your lines! 












Because protection of the line is only as good as the 
protection at the joints, TAPECOAT provides 

: coal tar joint coating in tape form which is equivalent 
to the mill coating on the pipe. 




















During the past ten years, TAPECOAT engineets have 
devoted their entire time to the manufacture, sale 







und improvement of joint coatings. As a result, 






[APECOAT is the leading pipe joint protection today. 







it's a tough coating. You don’t have to “baby” it. 






[t's abrasion-resisting—stands up in rough usage. 
[t's easy to apply with the flash of a torch. And... 


its applied cost is actually less than ordinary coatings. ’ 












(APECOAT comes in sizes to fit the job—from 






-inch to 24-inch widths. 












Write for full details and prices. 
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USE TAPECOAT...the coal tor coating : 
tape form for protecting welded field joints, 


mechanical couplings, flanged faiogs _ 
and screwed joints, service sonnet ia 
large pipe bends; also pipe un - ; 
alks,.and through building walls. 





sidew 






TAPECOAT engineers will be glad to assist 


on your corrosion problems. L 






you 













Company 












Originators of the Coal Tar Tape for Pipe Joint Protection 





1533 Lyons Street * Evanston, Illinois 








To obtain more information on products advertised see page E-33 
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46. “Principles of Cathodic Protection De- 
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48. “Cathodic Protection Symposium,” 
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son, p. 66 in 48 (V). 
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48c. “Corrosion and Protection of Under- 
ground Power Cables,” L. J. Gorman, 
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49. “Fifteen Years Experience in Applica- 
tion of External Corrosion Mitigation 
Methods,” N. K. Senatoroff, Corrosion, 
4, 479, 1948. 

50. “Cathodic Protection of Steel Piling in 
Sea Water,” H. A. Humble, Corrosion, 
5, 202, 1949. 

51. “Experience and Economic Benefits 
from Cathodic Protection on Gas Dis- 
tribution Systems,” A. W. Peabody and 
C. L. Woody, Corrosion, 5, 369, 1949. 

52. “Cathodic Protection of Fourteen Off- 
shore Drilling Platforms,’ E. P. Do- 
remus and G. L. Doremus, Corrosion, 
6, 216, 1950. , 

538. “Interference from Forced Drainage,” 
Robert Pope, Corrosion, 6, 201, 1950. 

54. “First Interim Report on Galvanic 
Anode Tests of T.P.C. No. 2,” Pub. No. 
50-2, Nat’l. Ass’n. Corr. Engs., April, 
1950. 


55. ‘Fundamentals of Galvanic Corrosion,” 
A. B. Lauderbaugh, AGA Opr. Sec., 
April, 1950. 

56. “First Interim Report on Ground 
Anode Tests of T.P.C. No. 3—Anodes 
for Impressed Currents,” Pub. No. 
51-1, Nat’l. Ass’n. Corr. Engrs., March, 
1950. * *& * 







Natural Gas Company to 
Sell Certain Properties 


The Federal Power Commission has 
authorized The Manufacturers Light 
and Heat Company to acquire natural 
gas properties, subject to FPC juris- 
diction, in West Virginia and Penn- 
sylvania from Natural Gas Company 
of West Virginia. Both companies are 
subsidiaries of The Columbia Gas 
System, Inc., and have offices in Pitts- 
burgh, Pennsylvania. 

The commission’s order also autho- 
rizes Natural to abandon the facilities 
to be acquired by Manufacturers. 

The properties that will be sold in- 
clude natural gas wells in West Vir- 
ginia and Pennsylvania, a system of 
gathering lines serving these wells, 
two small compressor stations and 
three 8-in. and one 10-in. natural gas 
transmission lines. Purchase price of 
the facilities is $3,723,094.71. 
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Cutting ‘‘V"’ threads in piston rod. 
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United Gas Pipe Line Company has found metalizing 
a valuable process in prolonging life of machine parts 


Meratizinc as a means of repair- 
ing and thus prolonging the life of 
compressor station machine parts has 
been found a valuable maintenance 
operation by the United Gas Pipe Line 
Company. At its Latex station ma- 
chine shop in the Shreveport, Louisi- 
ana, district, metalizing equipment 
has been in use for several months, 
repairing equipment from compres- 
sor stations throughout the area. It 
provides a process for building up 
worn parts to restore them to standard 
size, and is a means of hard-surfac- 
ing moving parts subject to hard 
usage. 

The metalizing machine head re- 
sembles a paint spray gun in appear- 
ance. The metal is fed into it in the 
form of wire, which is melted by in- 
tense heat provided by acetylene and 


*Oil and Gas Pipelining Editor. 
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oxygen, and the molten metal sprayed 
onto the part to be repaired, com- 
pressed air supplying the necessary 
force. Before this is done, however, 
the part has to be prepared to receive 
the metal. 

One of the principal repair jobs 
done thus far at Latex has been the 
reclaiming of compressor piston rods, 
and this operation will be used as an 
example of how the metalizing equip- 
ment is used. The first step is to re- 
move enough metal with a lathe so 
that the part to be sprayed is 14-in. 
under standard size. The cut is ex- 
tended 14-in. beyond the worn sur- 
face at each end and the ends of the 
cut are undercut at a 20-deg angle. 
On this surface, sixteen 60-deg “V” 


threads per inch are cut, a rough fin- 


LIST VE 





ish being left on the threads. The 
threads are then rolled with a knurl- 
ing tool to flatten them to some extent, 
forming a hook effect. This helps the 
sprayed metal to adhere to the surface 
of the piston rod. 
Before the molten metal is sprayed 
it is necessary to take certain precau- 
tions. A movable hood and flue are 
placed over the spot where the metal 
will strike the piston rod. Being equip- 
ped with a 1l-hp suction fan, fumes 
and small particles of sprayed metal 
are picked up and discharged through 
the top of the building. Additionally, 
all exposed bearings on the machine 
are covered for protection against 
the metal, and the operator wears 
protective mask, goggles, apron, sleeve 
protectors, and welder-type gloves. 
These precautions having been 
made, the metalizing gun is mounted 
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Spraying metal on the piston rod. 


in the lathe tool post. The ;%;-in. metal 
wire is inserted in the gun, and the 
hoses for oxygen, acetylene, and com- 
pressed air are connected. Com- 
pressed air is provided by a two-stage 
compressor and at a pressure of 65 
psi operates an air turbine that feeds 
wire from a reel through the gun at a 
onstant rate of speed. The oxygen 
and acetylene are the fuel that melt the 
spray wire, and molten metal is blown 
n the piston rod as it rotates. Metal 
applied to 0.035 in. oversize. The 
piston rod is then turned down in the 


lathe until it is only 0.003 in. over- 


size for ground finish. The surface of 


Piston rod being dressed with emery tool post grinder. 





Machine parts must be covered for protection 
against small particles of molten metal. 


the rods thus treated is approximately 
three times as hard as originally. 

Finally, the surface is ground with 
an emery wheel tool post grinder to 
give a polished finish and reduce the 
rod to standard size. 

In repairing a piston rod, a copper- 
ized rod is first applied, followed by 
a high carbon type stainless steel. 
Other metals, such as aluminum, bab- 
bitt, brass, lead, nickel, tin, and zinc, 
can be applied to parts with the same 
equipment as occasion may require. 

Metalizing equipment also can be 
used to treat against corrosion, and 
to prevent rust on hot piping or muf- 


flers from which paint burns off 
quickly. This is done by spraying 
with aluminum and United has re- 
cently had a job of this kind. Muf- 
flers for its new Koran compressor 
station were so treated. Because of 
their size, the mufflers obviously could 
not be handled on a lathe, as can a 
piston rod, so it was necessary to rig 
up special equipment. A turntable 
was devised upon which the mufflers 
could be placed one at a time in verti- 
cal fashion. Powered by a 14-hp mo- 
tor through a 1:49 reduction gear, 
the table was made to turn at a speed 
of 11 rpm. A sliding holder for the 


Polishing piston rod for final finish. 








As A MAJOR PRODUCER of line pipe, 
Kaiser Steel’s operations are tailored 
to suit your needs on every count. 


Kaiser Steel controls quality com- 
pletely and rigidly at every step, 
from the mining of iron ore, to steel, 
to finished pipe—with every length 


Kaiser Steel pipe to latest API 
and ASTM specifications is pro- 
duced in diameters from inch 
to 30 inches, and in lengths up 
to 55 feet. Shipping Points are 
Fontana and Napa, California. 





Tailored to suit our customers needs 


of pipe fabricated to exact concen- 
tricity and diameter. 


Kaiser Steel’s mill at Fontana, 
California, and Basalt-Kaiser facili- 
ties at Napa, California, produce 
a complete range of diameters in 
lengths up to 55 feet. 





Combine this with an unsurpassed 
record for delivery on schedule and 
you have the answer to why Kaiser 
Steel pipe is found in more and more 
major pipe lines throughout the 
country! 


More evidence that... 


It's good business to do business with 


iser Steel 





KAISER STEEL PIPE SPECIFICATIONS © All pipe manufactured to latest A.S.T.M. and A.P.I. specifications 





Type 
Continuous Weld —Threaded and Coupled 


Continuous Weld — Plain End 

Electric Resistance and Fusion Weld — Plain End 
Electric Resistance Weld — Plain End 

Electric Fusion Weld — Expanded — Plain End 





a 





Diameter Length Wall Thickness Shipping Point 
V2" to 4” Uniform 21’ Standard Fontana, Calif. 
nominal |.D. 
23@"' to 41/2" O.D. Up to 40’ Standard Fontana, Calif. 
856’ to 20’ O.D. Up to 40’ -188” to .500’’ Napa, Calif.— Basalt-Kaiser 
53" to 1234" O.D. Up to 55’ -188” to .400” Fontana, Calif. 
22” to 30” O.D. Up to 40’ -188” to .500° Napa, Calif.— Basalt-Kaiser 
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Prompt, dependable delivery at competitive prices «> KAISER STEEL CORPORATION tos Angeles, Oakland, Seattle, Portland, Houston, Tulsa, New York 
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Spraying compressor mufflers 
with aluminum as 
protection against corrosion. 


metalizing gun was made to fit over 
an upright piece fashioned of 11/-in. 
pipe into which holes had been drilled 
lengthwise. Pins beneath the gun held 
it in position for spraying while the 
muffler was rotated. When the table 
had made a complete rotation, the 
gun was dropped down by the simple 
means of removing the pin and plac- 
ing it in the next lower slot, and con- 
tinuing the procedure. The calcula- 
tion was such that as the gun was 
lowered the metal was applied in a 
slight overlap, in order that there 
would be no untreated areas. Two 
men were required for the operation, 
one to regulate the gun and the other 
to move the pins. Prior to application 
of the aluminum, the mufflers were 
prepared by sandblasting to remove 
all rust or other foreign matter. Af- 
ter the aluminum was applied, the 
surface was air-sprayed with plastic 
lacquer. xk * 


Natural Gas Operating 
Revenues Show Increase 


Operating revenues of natural gas 
companies reporting to the Federal 
Power Commission totaled $151,511.- 
608 in March, 1951, an increase of 
14.5 per cent over the $132,303,874 


reported for same month a year ago. 





Gas utility operating income for 
March, 1951, amounted to $27,533,- 
630, up 4.5 per cent from the $26,351. 
570 reported for March, 1950. Net 
income for the month was $23,286,- 
118 compared to $23,593,111 report- 
ed in March, 1950. 

Gas operating revenue deductions 
amounted to $124,101,472, an in- 
crease of 17 per cent. Of this total, 
operating expenses accounted for 
$90,741,065, up 11.6 per cent; depre- 
ciation for $10,315,513, up 16.4 per 
cent and taxes for $23,044,894, up 
44.7 per cent. 


_ Gas sales to ultimate consumers in 
March, 1951, were 210,469,000,000 
cu ft, an increase of 11.5 per cent over 
March, 1950. Sales to residential con- 
sumers increased 8.4 per cent and to 
commercial and industrial consumers 
3.9 per cent and 13.5 per cent, respec- 
tively. Revenues from sales to ultimate 
consumers increased 10.9 per cent and 
amounted to $77,585,755. Revenues 
from the three classes of service—res- 
idential, commercial, and industrial— 
increased 8.3 per cent, 5.5 per cent. 
and 17.7 per cent, respectively. 

For the 12 months ended March 31, 
1951, gas operating revenues aggre- 
gated $1,397,366,599, an increase of 
27 per cent over the previous year. 

kkk 
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for SPEED and 


ECONOMY use... 














Shape Cutting At- 
tachment for cutting 
the various shapes of 
pipe intersections. 


Out-of-Round At- 
tachment is used 
when pipe is out 
of round. 


portability . . 





wk HEM 
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speed..... 


economy... 
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“KARBATE™ ImpeRVIOUS GRAPHITE 


HEAT EXCHANGERS FOR ALL PURPOSES! 


corrosion-resistant materials. 


® Highly resistant to corrosion by 
acids or alkalis, hot or cold. 


@ Freedom from corrosion scale, 


exchangers illustrated are used extensively 
as boilers, coolers, condensers, vaporizers, 
evaporators, heaters and absorbers in 


handling corrosive chemicals, either hot as compared to metals. 

or cold. They all can be had in a complete @ Immune to thermal shock. 

size range. All of them offer the following @ No contamination of product. 
advantages: ® Strong and easy to install and maintain. 


Style FH heat exchangers 
(Size 112): Are especially 
recommended for tanks with 
Shell-and-Tube: Series 70A—Two sizes, 16.4 solution depths of 16 inches 
sq. ft., and 24.6 sq. ft. of outside surface or less, Write for catalog sec- 
area respectively. Tubes easily replaced in tion S-6750. 

the field. Interchangeable single and double- 

pass construction. 





: Cascade coolers: For all 
Series 240A—70.6 feet of cooling jobs involving cor- 
outside heat transfer surface. rosive gases and liquids. 


Easy tube replacement. Easily Complete cooler assembly 
converted on job to single, double, may be made quickly from 
or four-pass tube side flow by simple 4 standard items in 5 pipe 


change of fixed covers. Steel, shell, over- sizes. Capacity easily en- 

size shell connections, impingement plates larged or reduced by 
and drain and vent plugs integral with shell end cast- adding or subtracting 
ings. Stainless-steel baffles assembled with steel tie rods standard sections. 
to form protective cage for tube bundle. Removable Compact construction 
“Karbate” tube bundle. Write for catalog sections for to save plant room. No 
S-6690, S-6715 for details of applications, maintenance, special supporting 
sizes and characteristics of these exchangers. structure needed. Write 
for catalog section 

S-6780. 


Concentric Tube exchangers: Avail- 
Plate heaters: Used to heat at able in two types. Series 10A is 
or cool corrosive liquids in - ' small, low-priced, gives true coun- 
tanks and vessels. Com- . ee : 1 terflow. Exceptionally good for 
pact, completely assem- — ———— small flow rates at narrow temper- 
bled, easy to put in. Used a ature differences... Series 20A 
in pickling, etching, plat- ‘sea manufactured with “Karbate” in- 
ing and cleaning tanks. ¢ ‘ ner and outer piping, and is used 
Complete size range. Mod- sense to transfer heat between two cor- 
els for horizontal and ver- _ ee rosive fluids. Both have sectional 
tical mounting. Write for ene ; construction, can be added to or 
catalog section S-6620. —“ subtracted from at will. Sturdy, 
can be moved from place to place 
after assembly, adapted to any 
method of mounting on floor, wall, 
or ceiling. Write for catalog section 
S-6670. 














The term “Karbate” is a registered trade - mark 


of Union Carbide and Carbon Corporation A full line of as Karbate”’ impervious 
NATIONAL CARBON COMPANY graphite pipe and fittings 
A Division of Union Carbide and Carbon Corporation : . ’ , 
30 East 42nd Street, New York 17, N. Y. for conveying corrosive chemicals includes: “Karbate” pumps 
AS? i of advanced design embodying impervious graphite case, 
ams thy toe Gack Pom tee ee impeller, and a rotary seal which eliminates the stuffing box. 


Pump prices reduced up to 33%. Write for catalog section 


In Canada: National Carbon Limited S-7000 for pipe information, S-7200 for pump information. 


Montreal, Toronto, Winnipeg 
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Jacking up the power house and leveling 


it off prior to pouring concrete piers. 


Piers, one under each column, have slots to 
insert redwood boards to enclose cellar space. 


Subsidence Phenomenon Pesters Pipeliners 


Shell’s Cheney station has been subjected to unusual stresses 
and strains—Here is a record of what has been done about it 


F ver since its completion in 1915, 
Shell Oil Company’s Cheney pump 
station, near the south end of the 
Coalinga-to-Martinez pipe line in Cal- 
ifornia, has been subjected to pe- 
riodic stresses and strains resulting 
from a distinctly unusual species of 
soil subsidence, It was at first thought 
that this land movement might be in 
part at least caused by an active geo- 
logical fault in the immediate area, 
but, as no evidence could be devel- 
oped in support of such a contention, 
the theory was abandoned. 

The reason for the subsidence, how- 
ever, now seems to be well established. 
The plant stands on an alluvial fan 
that dips quite steeply in an easterly 
direction and consists, to a consider- 
able depth, of a fine, very loosely com- 
pacted soil. When this soil is watered 
by rainfall, flood, artificial irriga- 
tion, or, indeed, any other means, it 
settles to a most remarkable extent. 
In the four or five square miles on 
which the station centers and which 
is covered all over by the same fluffy 


*Pacific Coast Editor. 
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kind of earth, there are many sizable 
pits and irregularities that have been 
caused by merely watering the 
ground. About a mile southeast of the 
station, for example, one fair sized 
irrigation sump, only three months 


old, has already sunk to a depth of 
approximately 12 ft. 

Almost immediately after the con- 
struction of the Cheney station, it was 
noted that the foundations were set- 
tling and cracking. Efforts were made 


Showing offset in 18-in. suction line between heaters and main pumps. 
Originally line was level—it now has a drop of about 10 in. Heaters 
have not settled to any appreciable extent, indicating settling of 
pumps inside building. Note two couplings installed to relieve strain. 
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Settlement of equipment and damage to the building at the Cheney station, of the Shell Oil Company 


to retard the process by discontinuing 
the irrigation of lawns, and building 
tile drains to check the seepage of 
water toward the building. Quite early 
in the proceedings, however, the wa- 
ter well casing was broken at a depth 
of about 40 ft by the shifting ground. 
This was repaired by excavating down 
around the outside of the casing and 
welding the break. By 1922, despite 
these efforts, the damage was so ex- 
tensive that part of the building and 
foundations had to be renewed. Ex- 
cavations were made under the pump 
foundations and there were filled with 
concrete to widen the base, after 
which the pumps were levelled. 

In addition, adjustment had to be 
made, in the 18-in. suction line and the 
8-in, bypass line to relieve the strain 
on the piping. In 1925 the water well 
was damaged at a lower depth than 
on the former occasion and an air- 
lift system had to be substituted for 
the pump. These general repairs cor- 
rected the condition for a few years 
but by no means provided permanent 


correction. A later survey of the sit- 
uation by company engineers showed 
that considerable further settlement 
had taken place, although not enough 
to justify any immediate drastic re- 
medial measures. 

In December, 1934, M. C. Alcorn, 
now assistant manager of pipe lines 
for Shell in California, made an ex- 
tensive report on a survey that had 
been conducted some two months ear- 
lier. This included a definition of the 
damage that had been done to that 
time and debated two alternate remed- 
ial plans. It is interesting to note that 
in some respects the damage incurred 
between 1932 and 1934 was much 
greater than that which had been re- 
vealed in any of the other reports on 
prior surveys and this despite the fact 
that specific attempts had been made 
to increase the stability of the build- 
ing and foundations, and to counter- 
act as far as possible the effect of the 
subsidence. 

The following tabulation illustrates 
this point: 
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Pump No. 1 
Date of survey Steam end Oil end 
August 1928......... 0.06 ft low 0.11 ft low 
February 1922....... 0.08 ft low 0.16 ft low 
September 1934...... 0.25 ft low 0.23 ft low 
Pump No. 2 
August 1928......... 0.13 ft low 0.11 ft low 
February 1922....... 0.11 ft low 0.16 ft low 
September 1934...... 0.18 ft low 0.19 ft low 








All these measurements were taken 
at the left hand side, which was the 
low side of the pumps. 

Regardless of this unevenness, there 
was no apparent effect on the opera- 
tion of the pumps, which continued 
to function smoothly. The strain on 
the foundation, however, was evident 
in the fact that two foundation bolts 
on the No. 1 pump, a large Dow fly- 
wheel unit, had been sheared com- 
pletely off and the floor had moved 
away from the foundation all along 
the opposite side to the extent of some 
21% in. 

The 1924 survey showed that the 
fronts of the two boilers had settled 
very little, the No. 2 unit was off level 
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about 1.25 in., but the base of the rear 
end of each was found to be 5 in. 
lower than the front. Coincidentally, 
the floor had settled in this section, 
leaving the base of the boilers 1 ft 
above the floor of the hotwell pit. The 
boilers themselves were intact but it 
was noted that one of the vertical I- 
beams supporting the No. 2 boiler 
had moved away from the floor for a 
distance of 2.5 in. 

The entire west side of the building 
foundations and floor had settled more 
than a foot lower than the east side 
as a result of which the structure was 
tilted toward the west and was out 
of plumb some 3.75 in. between the 
eaves and the ground. In addition, a 
part of the foundation along the east 
side had moved laterally in an easterly 
direction about 3 in. so that some of 
the channel irons that constituted the 
building columns were out of plumb 
a full 7 in. This condition was seri- 
ous enough to threaten a collapse and 
bracing was immediately installed to 
avoid any such contingency. 

The foundation and floor of the 
building were cracked and ruptured in 
many places, making the floor quite 
uneven. One large crack, approxi- 
mately 2 in. wide, extended from the 
south end of the building along the 
east side of boiler No. 1 to the north 
end of the building. This was filled in 
as a temporary safety measure. It was 
also noted that the settling of the west 
side of the building had lifted the 
southeast corner off its foundation. 

Since the station had first been put 
into operation, the piping had been 
examined meticulously at intervals 
and steps had been taken from time to 
time to relieve any undue stresses and 
strains that might show up. In De- 
cember 1932, the pump discharges 
had been disconnected and rear- 
ranged for this reason. In 1923, the 





Main pump foundation has tipped to west (right) and building 
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foundation and floor have moved east (left). View shows crack and 
movement at pump foundation and floor line. Timbers were installed 


in October, 1934, to prevent possible collapse of building. 
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18-in. suction line was cut, 2 in. were 
taken out, and Dresser couplings were 
installed to absorb the shocks. Other 
Dresser couplings were installed in 
the connection to the floating tank. 

Because of broken flanges and 
strain on the 12-in. exhaust steam 
line to the heaters, a piece of pipe 
4 in. long was cut out and two coup- 
lings were inserted. That was in 1935, 
and at the same time other smaller 
lines were similarly protected. The 
main steam lines from the boilers to 
the pumps were so constructed as to 
be quite flexible, but as a precaution- 
ary measure they were equipped with 
steel straps and turnbuckles, suspend- 
ing the line from the roof so that it 
could be lowered or raised as re- 
quired. In 1934, the large gooseneck 
connections to the boilers and pumps 
were disconnected but were found to 
be under no strain. 
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Note that steel column on left is 
out of plumb about 6 in., the bottom 
having moved westerly with 
foundation wall, which cracked 

at X. (Crack has been patched.) 


The smoke stack was out of plumb 
by 10.5 in. between the top and the 
base, and, as it was guyed to the build- 
ing on the west side, tended to be 
pulled over as the building moved. 
The stack was further disclosed to be 
leaking slightly at the breaching and 
it was the conclusion of the Alcorn 
report that it would soon have to be 
replaced. 

In view of all this damage, which 
may be seen in detail in the accom- 
panying photographs and line draw- 
ings, the examining engineer dis- 
cussed two alternate plans of correc- 
tion. The first projected a program 
of adjustment and renewal of build- 
ing foundations and floors; leveling 
the pumps; straightening the build- 
ing, and replacing the smoke stack. 
It was assumed that, 12 years having 
elapsed since adjustments were pre- 
viously made, it would be profitable 
to continue the process of careful 
maintenance and adjustment and 
meantime take such new protective 
measures as might prolong the effec- 
tive operating life of the station. The 
second plan offered the much more 
expensive alternative of relocating the 
station some 3 to 5 miles farther north 
and was not endorsed because of the 
high cost involved and the additional 
fact that it would increase the pres- 
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Steel column in center of this plate, 
under heavy strain, has a distinct 
‘‘bow’’ as well as being several 
inches out of plumb. Boiler 

feed pumps are out of line and 
piping under strain. 


sure at the initial station and reduce 
the capacity of the line. 

In actuality the first plan has been 
carried out and appears to be accom- 
plishing all that is required of it; 
however, the process of rebuilding, 
leveling, and straightening has been 
accompanied by a system of drain- 
age and remote water disposal that is 
undoubtedly the controlling factor in 
the whole situation. A series of stra- 
tegically located ditches have been 
excavated to keep flood waters and 
waste waters at a safe distance from 





the station site. A septic tank, situated 
near the pump house, has been sup- 
plemented by another 150 ft away. 
The overflow from this latter is dis- 
charged about 700 ft farther from the 
building. In like manner drainage 
from the vicinity of the power house 
is conducted to a safe distance before 
being discharged into the earth. Even 
the rain water from the eaves is car- 
ried well out before being released. 

The soil being loosely compacted, 
as already indicated, is highly absor- 
bent, and water disposal presents no 
particular problem. Geologists, in- 
deed, have intimated that the light 
surface soil is present to a depth of 
at least several hundred feet over a 
wide area in the neighborhood of the 
station. The compacting that results 
when this soil is wetted has seemingly 
been the major cause of all the trou- 
ble here discussed, however, and it 
is obvious that the removal of the 
water-absorbing process to a safe dis- 
tance constitutes the most important 
factor in the protection of the Cheney 
station. 


With the ditch system to take the 
run-off where it can do no harm, and 
all water discharges from the station 
also situated outside the effective area, 
there is every reason to believe that the 
entire plant can be maintained in 
apple pie order. At the moment, apart 
from a slightly tilted smoke stack and 
a pair of storage tanks that are some- 
what askew, neither of them suffici- 
ently out of plumb to cause concern, 
there is nothing to indicate that the 
station is not a normally functioning 
unit. 


After the 1934 survey, in addition 
to the installation of the ditching and 
drainage system, the building was 
jacked up and the original solid wall 
foundation was replaced with separ- 
ate piers—one under each column. 
These were slotted for the insertion 
of redwood boards to enclose the cel- 
lar space. The individual piers will 





Twelve-inch exhaust fittings from No. 1 pumping engine. 
The floors and foundation have shifted; note shims placed under 
elbow and vertical sizer fitting to take weight. 








permit easy adjustment should there 
be any further spot-subsidence and 
will thus simplify the keeping of 
equipment and machinery on level 
planes at the proper elevations. 
Other measures that were taken to 
incorporate greater stability into the 
plant were as follows: The concrete 
foundations under the main pumps 
were built up to the requisite level by 
holding the high corner and raising 
the low sections to this level. (This 
eliminated the necessity of cutting any 
concrete.) New foundations were built 
under the boilers with an air-cooled 


space being provided to minimize 
transfer of heat from the shells to the 
soil, Building foundations and floors 
were renewed and leveled and pipe 


connections were realigned where nec- 
essary. The smoke stack was also re- 
placed and, indeed, everything was 
done that seemed to be immediately 
necessary to reestablish the original 
solidarity and relationships. The em- 
ployee cottages, which had acquired 
a rakish tilt, with a difference of 0.4 
ft between the high and the low cor- 
ners, were restored to their original 
level. 

It is worthy of note that despite the 
apparent instability of the station site, 
engineers and geologists are con- 
vinced that it is the most solid bit of 
terrain in the five (more or less) 








REPAIR LEAKS 


QUICKLY— PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24’ incl. in stock. 











SKINNER-SEAL COLLAR LEAK CLAMP—de- 
signed to stop every type of collar leak in 
oil and gas lines. Sizes: 2"’ to 13” inclusive. 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 








No. 2 boiler has moved southwesterly, brick work has cracked and 
been patched from time to time with plastic material. The movement has 
been quite severe and foundation cracked in several places. 


square mile piece of which it is the 
center. Ranchers in the vicinity have 
had a rugged time trying to control 
irrigation. The ditches have a pro- 
voking habit of enlarging and deep- 
ening in unusually quick time. Water 
well casing shears and collapses; tele- 
phone poles look as though they had 
been installed by someone with a ten- 
dency to dizziness. The soil is eroded 
by irrigation and rain water until it 
is irregularly and deeply gashed with 
arroyos that make the rest of the ter- 
rain look like a mesa of considerable 
height. 

The whole thing is just one of these 
natural oddities that occasionally in- 


trude themselves into the best laid: 


plans of mice and men. Flying across 
the area or even driving by casually, 


High pressure foundation bolt 
1 ¥% in. in diameter broken off. 
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one would find nothing particularly 
forbidding about this stretch of light, 
tan colored territory, That must have 
been especially true when the site of 
the Cheney station was first selected. 
There was then no activity in the dis- 
trict to give an inkling of the prankish 
nature of the soil and as likely as not 
the calculations of the engineers 
placed the station in the precise spot 
that it now occupies. 

In any case, it is experience of this 
type that whets the ingenuity of the 
scientific mind. Such alterations and 
adjustments as have been required 
to cope with a distinctly rare situation 
have cost but a small fraction of what 
it would have taken to relocate the 
station. somewhere outside the vulner- 
able area. Also—an important con- 
sideration—under the remedial sys- 
tem adopted, the station has been able 
to run uninterruptedly at full capacity. 
These are not accidental circum- 
stances! On the contrary, they are 
the result of a careful weighing of all 
the facts and an eventual improved 
understanding of the involved causes 
and effects. 

From these studies and delibera- 
tions came the plan that has been 
adopted—a process of periodic ad- 
justment when and where needed, and 
constant protection from the destruc- 
tive element, in this case, water. The 
system is economically sound and op- 
erationally successful, and about the 
only thing that might interfere with 
its continued success is some cataclys- 
mic event such as a tropical cloud- 
burst or an earthquake of major in- 
tensity, to which even the most stable 
structure might be vulnerable.* * * 
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Tankers for Interprovincial Service 


Two largest fresh water tankers in world have been launched— 
Will be used to move crude oil across Lake Superior to Sarnia. 


HARRY CHAPIN PLUMMER 


General view of construction on Imperial Redwater, 
showing bulkheads in position at 
Port Arthur Shipbuilding Company's yards. 
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New records were established for Canadian shipbuilding 
and still others presaged for Canadian inland waterway 
navigation, when two giant oil tankers for Great Lakes 
service, both sister ships and the largest of their type 
ever to be built in the Dominion, were successfully launched 
eight months following the laying of their respective keels. 
The S.S. Imperial Redwater received its baptism of cham- 
pagne at Port Arthur, Ontario, on Lake Superior, spon- 
sored by Mrs. C. D. Howe, wife of Canada’s minister of 
trade and commerce. 

The 620-ft craft, virtually a duplicate of the S.S. Jmperial 
Leduc, launched at Collingwood, Ontario, at the foot of 
Georgian Bay, Lake Huron, a fortnight earlier, is to have 
68-ft beam, 35-ft depth, and 15,800 deadweight tonnage. 
Her cargo capacity will be 115,000 bbl on a 24-ft draft. The 
construction cost of each is about $4,000,000. Both vessels 
are to be the largest fresh water tankers in the world and 
the largest ever built in shipyards in that country. The 
launching of the /mperial Leduc was sponsored by Mrs. 
N. E. Tanner, wife of the minister of mines and minerals of 
the Province of Alberta. 

The builders of the Imperial Leduc were the Collingwood 
Shipyards Ltd., of the Jmperial Redwater the Port Arthur 
Shipbuilding Company, Ltd. Both craft, following comple- 
tion and trial runs will become integral units of the Inter- 
provincial Pipe Line Company system, extending overland 
1127 miles from Edmonton, Alberta, to Superior, at the 
head of the lake of that name, and by water thence to Sarnia, 
Ontario, at the foot of Lake Huron, another 700 miles. 
Each ship will make the round trip in five days. 

The owners are Pipe Line Tankers, Ltd., from whom 
Imperial Oil Limited, of Toronto, has chartered both craft 
for a 15-year period. It is estimated that the two carriers 
will transport 5,000,000 bbl of oil each navigation yy 
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When you guard your take-offs with Rockwell Rotocycle 
meters you protect your pay-off points in two ways. First 
you gain the mechanical advantages of a proved meter 
design that has rolled up impressive durability records on 
the nation’s leading pipe lines. Second you are assured of 
precision accuracy that accounts for every drop of through- 
put and every penny of return. 


Rockwell Rotocycle meters are made in five sizes for either 
high or low pressure service and may be optionally fitted 
with temperature compensators, straight reading or printing 
registers. Write for bulletins and case histories of actual 
operator’s experience. 











Model 6 PL Rockwell Rotocycle with 
printing register. Capacity 1150 barrels 
per hour. 
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SUB GRADE 


Before placing sand cushion, all loam or other organic material 
should be removed from the original surface and replaced with 
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well-rolled fill. Frequently the entire area is stripped and the 






strippings used in constructing the firewall. Berm should be pro- 
tected against weather with trap rock, gravel or asphalt flashing. 
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OIL STORAGE TANK FOUNDATIONS 


To obtain the proper tank service 


good foundations must be provided 


Too often the importance of foun- 
dations is underestimated. Since the 
flat bottomed oil tank is one of the 
simplest types of structure and has 
suficient flexibility to accommodate 
appreciable changes in shape, the 
foundation on which it rests is fre- 
quently given little consideration. 

With the advent of larger and 
higher tanks, the effects of poor foun- 
dations were multiplied. The larger 
tank not only imposes a heavier load 
and hence causes greater settlements, 
but the distortion caused by any given 
settlement is, in some measure, pro- 
portional to the size of the tank. 

In addition, the floating roof user 
has become increasingly conscious of 
the importance of a shoe-to-shell fit 
that is as nearly perfect as possible. 
It must be obvious that perfection can 
best be attained if the tank shell is 
built circular and remains circular 
within reasonable limits. 

If the grade is not level in the be- 
ginning, or if it later settles unevenly, 
the tank will inevitably have a dis- 
torted shell. Often the tank builder 
is hlamed for a poor shell that should 
properly be charged to a poor foun- 


*Chief Engineer, Chicago Bridge and Iron 
Oompany. 
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dation. In order to obtain good tanks, 
good foundations must be provided. 

Proper grade preparation can also 
have an important bearing on bottom 
corrosion. Tanks erected on poorly 
drained grades, directly contacting 
corrosive soils or on heterogeneous 
mixtures of different types of soils, are 
all subject to electrolytic attack on the 
bottom side. 

There is no rule of thumb that can 
be applied to all situations. Each case 
must be evaluated on the basis of con- 
ditions as they exist. Local conditions 
vary so widely that it would be im- 
possible to anticipate them all. An 
attempt has been made in the material 
that follows to deal with the more 
common aspects of tank foundation 
design. 

In selecting the proper type of foun- 
dation, the bearing power of the soil 
is the primary factor. Where no pre- 
vious experience in the same area is 
available, soil borings to determine 
existing conditions are usually cheap 
insurance against future trouble. We 
have seen a number of instances where 
tank sites were judged solely from 
surface conditions only to have the 
empty tanks settle so seriously during 
construction that the water test could 


not be performed until the foundation 
was rectified. With the tanks already 
erected, this could only be accom- 
plished at great expense. 

We know of one instance where a 
tank settled under water, test to such 
an extent that it collapsed. 

While these are extremes, they serve 
to illustrate the importance of first 
knowing the nature of the foundation 
base. Knowledge of geological forma- 
tion or experience with other heavy 
structures in the same vicinity will 
often suffice, but if such knowledge is 
absent, soil borings are the safest 
means of investigation. There are 
many firms over the country well 
skilled in the art of making such bor- 
ings. Soil bearing tests are now gen- 
erally conceded to have little value 
other than to evaluate conditions at 
the tested level. The depth to which an 
applied load will produce significant 
stresses is in some measure propor- 
tional to the size of the loaded area. 
A large tank fully loaded wil! probe 
out weaknesses never revealed by a 
test on 1 or 2 sq ft. 

Frequently the result of borings will 
indicate the desirability of limiting 
tank height rather than the expense 
of costly foundations. 
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Assuming that bearing conditions 
have been determined to be adequate, 
the simplest form of foundation is a 
sand pad laid directly on the earth. 
All loam or organic material should 
be removed and replaced with suit- 
able material, well compacted. Often 
a satisfactory fill material is available 
at the site. If not, bank run gravel is 
excellent and is readily compacted. 

The grade for the tank should pre- 
ferably be elevated sightly above the 
surrounding terrain to insure drain- 
age. Sufficient berm should be pro- 
vided to prevent washing and weath- 
ering under the tank shell. The berm 
width should be at least 5 ft. Weather- 
ing can be minimzied if the berm is 
subsequently protected with trap rock, 
gravel, or an asphaltic flashing. 

It is customary to provide a crown 
of about | in. for each 10 ft of radius, 
On large tanks, the crown is some- 
times limited to 6 in. 

The sand pad should be at least 4 
in. deep. The sand should be clean 
and free ffom corrosive elements. 
Care should be taken to exclude clay 
or lumps of earth from coming into 
contact with the bottom. Frequently 
the difference in potential between 
two types of earth will set up an elec- 
trolytic cell with resultant pitting. 

Sometimes crushed rock is substi- 
tuted for sand, but sand is easier to 
grade and usually more available. 

While there is some difference of 
opinion, it is considered desirable to 
oil a sand grade. It is not satisfactory 
to merely pour oil on the surface be- 
cause it will not penetrate or mix with 
the sand. Subsequent laying of the 
bottom will be difficult and welding is 
likely to start a fire. Oil and sand 
should be thoroughly mixed either in 
a concrete mixer or by “windrowing” 
with a grader or by hand. Only suffi- 
cient oil should be used to thoroughly 
wet the sand. Excess free oil will make 
subsequent working on the grade both 
difficult and hazardous. 


If the sand cushion is placed on top 
of crushed rock fill, the rock should 
be carefully graded from coarse at 
the bottom to fine at the top. If this 
is not done, the sand will percolate 
down through the voids in the coarser 
rock, 

An excellent base can also be ob- 
tained by substituting about 11% in. 
of asphalt road paving mix for the 
sand cushion. This material is avail- 
able from ready mix plants in many 
sections of the country. There is one 
precaution that must be carefully 
watched. After the material has set up, 
it is difficult if not impossible for the 
tank builder to correct inaccuracies 
by taking down the high and filling 
in the low spots. It is, therefore, most 
important that a paved tank grade be 
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levelled with extreme accuracy under 
the shell. 

Drainage is important both from 
the standpoint of soil stability and bot- 
tom corrosion. Good drainage should 
be provided not only under the tank 
itself, but the general area should pre- 
ferably be well drained. Where the 
terrain does not afford natural drain- 
age, proper ditching around a group 
of tanks may help to correct the defi- 
ciency. 

Where suitable bearing soil is not 
available at the surface, but is avail- 
able a reasonable distance below the 
surface, a ring wall foundation is in- 
dicated. The purpose of the ring is 
to confine the soil and prevent lateral 
movement. The ring wall is founded 
in the firm stratum and confines the 
weaker materials. Totally inadequate 
material should be removed and re- 
placed with well compacted fill. 


Many tank owners use ring wall 
construction as standard even when 
soil conditions do not indicate its use. 
There are a number of advantages in 
this practice that may well compen- 
sate for the added cost. The incidental 
advantages of the ring wall are neat 
appearance, an excellent foundation 
for the tank shell, the elimination of 
washing and weathering of berms, 
and the exclusion of surface water 
running into the grade. — 


We recommend that ring walls be 
so proportioned that the unit soil 
bearing at the level of the bottom of 
the wall is the same under the con- 
crete as under the confined soil. This 
can be accomplished and will encour- 
age uniform settlement of the foun- 
dation as a whole. 

Assuming the tank shell to be cen- 
tered on the wall, and earth to weigh 
100 lb and concrete 140 Ib per cubic 
foot, the thickness of the concrete 
wall may be determined from the fol- 
lowing formula: 

Thickness of wall in inches — 

24 W 
qH —80h 
Where: 

W = weight of metal in shell and 
roof supported on the ring 
wall, lb per ft of circumfer- 
ence. 

H = height of tank shell, ft 

h = height of ring wall, ft 
q = weight of stored product lb 
per cu ft 

In no case should the ring wall be 
less than 8 in. thick. 

On tanks of relatively small diam- 
eter, the above formula will result in 
ring walls less than 8 in. thick, in 
which case the 8 in. minimum should 
be used as the closest approach to the 
desired ideal. 

Where a ring wall is used, it should 








Design of ring wall for 150 ft diam by 48 ft floating roof tank storing gasoline 










4 IN. 
CUSHION 


above grade) 


6 IN. TO 12 IN- fe 








W = steel weight on wall = 1320 lb per ft. 

-N sano H = height of shell = 48 ft. 

h = height of ring wall = 5 ft (assumed 4 ft frost line and | ft 
q = weight of stored product = 45 lb per cu ft. 


T (thickness of wall) = 
Horizontal pressure on ring = 5 X 0.3 [ (62.5 X 48) + 


24W 


—_—- 2} 


-qH —80h 





pie tg (100 X 2.5) ] = 4875 lb per ft of wall. 

HORIZONTAL Total hoop tension = PR = 4875 X 75 = 366000 lb. 
: 366,000 

ee Sy ga Required area of hoop steel =~ = 18.3 sq in. 

owe cm. 20,000 


Use 24 bars 1 in. diam. 








Notes 


Ring wall to be founded below 
frost line. 

Note that weight of stored product 
was used in determining T, whereas 
weight of water was used in determin- 
ing reinforcing steel. It is believed 
that settlement is a factor of time as 
well-as loading, and that in most cases 
the long term loading is more signifi- 
cant than the temporary water load 
under test. On the other hand the hoop 
tension due to water test load must be 
taken into account to avoid cracking 
of wall. 


=x 


Where the characteristics of the 
confined soil are known, the designer 
should use the correct ratio between 
vertical and horizontal pressures 
rather than the safe limit of 0.3 used 
above. 

For the shallow wall illustrated, the 
hoop tension was assumed uniform 
from top to bottom of wall. For high 
walls, the increase in lateral pres- 
sure with depth would require closer 
steel spacing at the bottom than at the 
top. 
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21,716 hours without forced shutdown 
... and Still going stro 


that’s the record of this Alco Diesel Engine 
at Barnett Station of Shell Products Pipe Line 


Listen to Mr. C. C. Curvey, chief operator at Barnett, Iii., 
speaking: 

“The unit operates 24 hours a day and is never shut 
down except for the annual routine inspection and 
overhaul. ... Not only have we boosted capacity 
of this line 15%, but operating and maintenance 
costs have been much reduced.” 


The Barnett station is equipped with a single Alco 
diesel—replacing a total of 3 old-type engines. This 
rugged Alco diesel provides power for pumping 
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1,050,000 barrels a month through the 8-inch pipe 
line. It’s a 6-cylinder, 4-cycle engine with 12% inch 
boreand 13 inch stroke, rated at 810 hpand 650 rpm. 
Such power and performance can be yours, too, if 
you install Alco Diesel Engines to meet your pipe’ 
line pumping requirements. Your nearest Alco en- 
gineer will be glad to help. Call him today at sales 
offices in New York, Beaumont, Chicago, Cleve- 
land, Houston, Kansas City, San Francisco, Sche- 
nectady, St. Louis. 


ALCO DIESELS 





To obtain more information on products advertised see page E-33 








be reinforced circumferentially to re- 
sist the hoop stress resulting from 
lateral pressure of the confined earth. 
Because soil conditions are rarely 
known in advance, it is our practice to 
design such walls on the basis of a 
lateral pressure equal to 0.3 of the 
combined liquid and earth vertical 
pressure. For shallow rings the ver- 
tical load contributed by the earth is 
small, but on deep walls it can become 
important. 

[f there are openings in the wall, 
the reinforcing must be carried 
around such openings to preserve the 
continuity of the hoop action. Nom- 
inal vertical steel is normally pro- 
vided primarily for convenience in 
placing hoop steel. 


Through the years there has been 
considerable discussion of the merits 
of placing the tank shell on the con- 
crete versus placing the tank entirely 
within the ring wall. For many years 
we contended that the tank should not 
rest on the wall. It was feared that if 
settlement was greater within the wall 
than under the wall, failure of the 
bottom could occur. 


On a carelessly prepared grade, this 
could happen and has happened, It 
has been our observation, however, 
that hundreds, if not thousands, of 
tanks have been successfully erected 
on ring walls. There are distinct ad- 
vantages to so doing. It gives the 
erector a better base on which to 
build and there is less danger of sub- 
sequent shell settlement and distor- 
tion. The ring wall is not only founded 
on better soil than exists near the sur- 
face, but there is no danger of erosion 
under the shell. 

We have, therefore, changed our 
opinion and now recommend ring 
wall construction with the tank shell 
resting on the wall, provided the fol- 
lowing precautions are taken: 

|. Proportion the ring wall so that 
soil pressures under the entire tank 
and wall are equal at the level of the 





Current construction of 7618 miles 
of new natural gas pipe lines involv- 
ing expenditures of $630,000,000, will 
bring new or additional benefits this 
year to. millions of homes and thou- 
sands of industries in 125 cities of 
50,000 or more population in countless 
neighboring communities. 

In addition to construction now 
under way, as authorized in 1950 by 
the Federal Power Commission, the 
fourth annual pipe line survey of the 
Gas Appliance Manufacturers Asso- 
ciation also reveals that major appli- 
cations involving an additional 15,- 
866 miles of pipe line, to cost an es- 
timated $943,640,000, awaited hear- 
ing and disposition by the. commis- 
sion on January 1. 

“The growth of the natural gas in- 
dustry is without parallel,” H. Leigh 
Whitelaw, managing director of 
GAMA, said in releasing the survey. 
“Pipe lines have made it possible to 





Gas Lines Under Construction Total 7618 Miles 


transport natural gas from the pro- 
ducing fields to cities more than 2,500 
miles away. Today no major city is be- 
yond the reach of this vital, low-cost 
fuel. 

“Latest expansion, assuring a 
steady gas flow to millions of addi- 
tional homes and industrial plants, 
now brings the pipe line aggregate ‘to 
a total of 296,000 miles, including field 
and gathering lines, 69,000 more than 
the combined mileage of all U. S. rail- 
roads.” 

Whitelaw said that assurances of 
adequate supplies of recoverable nat- 
ural gas encouraged American capital 
to embark on the industry’s multi-bil- 
lion-dollar program of construction. 
Despite a rapid rise in gas use by resi- 
dential and industrial consumers dur- 
ing the last five years, new gas re- 
serves each year have exceeded the 
annual rate of usage. 








wall base. The base of the wall should 
be below frost line. 

2. Pour the ring wall against undis- 
turbed earth without forms if possible. 
If this is not possible, see to it that 
backfill both inside and outside the 
wall is thoroughly tamped in place. 
This is particularly important during 
cold weather when fill material may 
be frozen. If this is not conscientiously 
done inside the wall, serious settle- 
ment along the wall can damage the 
bottom. 

3. The top of the ring wall must 
be level. This point is frequently over- 
looked. It is not generally realized 
what large shell deformations can 
arise from relatively small differences 
in ring wall elevation. If the wall is 
out of level, the erector has no choice 
other than to erect on shims, which in- 
volves the placing and maintenance of 
grout. Experience has shown that it 
is possible to insist on and obtain 
accurately levelled walls. A desirable 
criterion is that the wall shall be level 
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PELICAN WELL TOOL & SUPPLY CO. 
P. O. Drawer 1108 
Shreveport (84), La. 


SEE YOUR NEAREST 
SUPPLY HOUSE 








Welding Saddles 
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within 14 in. (plus or minus 4, in.) 
in one plate length (about 34 ft), and 
that no two points on the wall shall 
differ in elevation by more than 1% in. 
(plus or minus 44 in,). This may 
sound unduly restrictive, but it can be 
attained and will pay dividends. 

In some cases, several layers of 
heavy asphalt felt roofing are placed 
on top of the ring wall under the edge 
of the tank. This practice has merit in 
that it seals off the periphery. The 
bottom joint breakdowns or backu 
strips settle into the felt and thus the 
effect of point bearing ‘at bottom 
joints is minimized. 

There are, of course, many pitfalls 
to be avoided in grade construction. 
If possible, always avoid situations 
where a tank rests partly on cut and 
partly on fill. If it cannot be avoided, 
see to it that the fill is of a readily 
compactible material and that it is 
well compacted. Be sure the fill is re- 
tained against lateral movement either 
by an adequate berm or a concrete 
ring. 

The same caution applies to loca- 
tions where rock occurs near the sur- 
face. Be sure the rock is under the 
entire tank and that the earth over- 
burden is reasonably uniform in 
depth. Frequently rock strata will end 
abruptly and a good criterion is to 
place tanks so they are entirely ovet 
rock, or entirely off of rock. 

Where soil conditions are such that 
none of the simpler foundation types 
are adaptable, piled foundations or 
other special types: will require in- 
dividual consideration for each case. 

This article is reprinted with per- 
mission from The Water Tower, pub- 
lication of Chicago Bridge and Iron 
Company, and copyrighted by that 
company. kt 
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with the 
SHARPLES 
PIPE LINE 
CRUDE 
purifying system 


A new, continuous centrifugal 
oil purifying and fuel han- 
dling method that converts pipe 
line crude into high quality 
diesel engine fuel has been 
designed by THE SHARPLES 
CORPORATION and ts oper- 
ating successfully in a number 
of leading pipe line pump- 
ing stations. 
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@ Your own convenient supplies of low cost pipe 
line crude can be purified to ASTM ash content 
specs for diesel fuel. 


The high efficiency centrifuge produces a non- 
cratering, low ash content fuel that eliminates 
cratering on fuel injection nozzles; assures com- 
plete combustion and maintains highest engine 
efficiency. 


A handling system prevents any possible recon- 
tamination of purified oil from condensation, pipe 
scale, ete. 


Operation is continuous and automatic; minimum 
attendance is needed; cleaning time is reduced to 
15 minutes required only once a week. Purifica- 
tion and fuel costs automatically drop. 


Easily installed at low cost, the unit is readily 
piped into your pumping station. 


THE SHARPLES CORPORATION « 2300 WESTMORELAND STREET, PHILADELPHIA 40, PENNA. 


NEW YORK e BOSTON e PITTSBURGH e CLEVELAND e DETROIT e CHICAGO e NEW ORLEANS e SEATTLE e LOS ANGELES e SAN FRANCISCO e HOUSTON 
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J. ®. Ellis, Sunray Pipe Line Company; L. R. Williams, Pure Oil Company; 
L. F. Scherer, Texas Pipe Line Company; Dean Glass, Pure Oil Company; 
Alex M. Erganian, Pipe Line Service Corporation. 


PICTORIA 


Photos taken at the Products Pipe 
a , | aay | : pi Line Technology Conference of the 


f 
aie API in Atlanta, Georgia. 





E. W. Lawlor, Pittsburgh Coke & Chemical Co.; Jack H. Webber, 
Kaiser Steel; C. C. Keane, Great Lakes Pipe Line Co.; 
Warner Lewis, Warner Lewis Company. 








L. R. Dickinson, Socony-Vacuum Oil 
Company, and L. A. Baldwin, 
Johns-Manville. 


Three of the speakers: H. C. Van Nouhuys, Southeastern Pipe 
Line Company; Earl Unruh, Sinclair Pipe Line Company; 
Allen Baxter, Keystone Pipe Line Company. 


Pe 


W.H. Morris, Sinclair Pipe Line 
Company, and A. C. Wilkinson, 
Continental Pipe Line Company. 


F. C. Whiteside, Conti- 
nental Pipe Line Company; 
D. A. Roach, Phillips 
Petroleum Company; Fred 
Crandall, Phillips; D. J. 
Condit, The Condit Com- 
pany; Roland Poinsett, 
United Centrifugal Pumps; 
J. W. Boyd, Phillips; D. L. 
Rankin, Standard Oil. 
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One session was devoted to questions 
and answers. These composed the 
panel of ‘‘experts’’: Front row: J. S. 

Hendrickson, Sinclair Pipe Line; L. F. 

Scherer, Texas Pipe Line; H. R. Hoyt, 

Great Lakes; F. Armstrong, Plantation. 

Back row: M. L. Barrett, Shell Oil Com- 

pany; L. R. Williams, Pure Oil; J. G. 
Norton, Magnolia; W. S. Schmidt, 

Keystone Pipe Line; J. W. Boyd, 
Phillips Petroleum. 





% 


R. P. Hamilton, Southeastern Pipe Line Company; A. B. 


Tuscarora Oil Company; Lewis Misner, Plantation; 
John deGroot, Tuscarora. 





E. J. Liggett, Johns-Manville, and E. L. 
Rolfs, Crutcher-Rolfs-Cummings. 


* ee ee od 
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Hannah, Plantation Pipe Line Company; Harold Radcliffe, 












































W. G. Hortsman, Plantation Pipe Line Company, 
and D. L. Rankin, Standard Oil (Ind.) 


C. W. Hubbell, Phillips Petroleum Company; 
H. E. Fisher, Service Pipe Line Company; 
J. R. Shipley, Standard Oil Company. ‘ 


Left, Carl Peterson, Jr., 
Socony-Vacuum Oil Com- 
pany; T. L. Opie, Socony- 
Vacuum; D. P. Dugan, 
Tuscarora. 


Right, John deGroot, 
Tuscarora Oil Company, 
and B. W. Winters, 
Southeastern Pipe 

Line Company. 
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A part of those who arranged the meeting and some of the speakers. 
Standing: D. A. Roach, Phillips; M. J. Dabney, Plantation; J. P. West, 
Sohio Pipe Line; L. F. Scherer, Texas Pipe Line; H. E. Dischinger, Shell; 
W. G. Hortsman, Plantation; Allen Baxter, Keystone. Seated: 

John deGroot, Tuscarora; S. $. Smith, Shell; Charles R. Younts, 
Plantation; B. W. Winters, Southeastern Pipe Line Company. 





R. T. Scott, Standard Oil; J. R. Wright, 

. Magnolia Pipe Line Company; J. G. 
Norton, Magnolia, snapped while U 
waiting for lunch to be served at “a 
Lithia Springs during station tour. in th 
ratio 





Herb Fisher, Service Pipe Line, 
and Dr. Ivy Parker, Plantation 
Pipe Line, discuss some 
features of Plantation’s Bremen 
station during tour. 


Harry K. Phipps, Socony- 
Vacuum Oil Company, taken 
at Lithia Springs. Harry 
was doing some camera J. D. Maxey, Earl Unruh, and Lewis B. Moon, 
work himself. all of Sinclair Pipe Line Company, immediately 
before boarding bus at Southeastern’s 
Chattahoochee station at end of field tour. 





R. P. Hamilton, Southeastern 

Pipe Line, and J. W. Meehan, 
Pure Oil Company. Joe might 
be posing as a testimonial for 





that well-known soft drink. " 
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rain 

alo. 

R. H. Lynch, Keystone Pipe built 
Line Company, and H. H. is pa 
Anderson, Shel! Pipe Line H. B. Foster, Darling Valve and Manu- $10, 
Corporation. Lynch was facturing Company; Dick Sable, Darling an 
elected chairman of Valve; Charles R. Younts, Plantation deve 
products pipe line group Pipe Line Company; J. H. Lawrence, and 
for coming year. Southeastern Pipe Line Company. to 1: 
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Koppers West Coast Plant 
To Make Coal-Tar Enamels 


Initial West Coast production of 
Bitumastic coal-tar pipe line enamels 
will get under way in the fall of 1951 
at the new Fontana, California, plant 
of Koppers Company, Inc., Fred C. 
Foy, vice president and general man- 
ager of the company’s Tar Products 
Division, has announced. 

This new plant, situated on a 158- 
acre site near the large Kaiser Steel 
Company works, will be the first plant 
to produce coal-tar base pipe line en- 
amels on the West Coast and will make 
greatly increased supplies of these 
materials available to the western 
market. Coal-tar roofing pitch also 
will be manufactured at the new plant. 

The new installation at Fontana will 
be Koppers 58th plant and the 25th 
to come under the operation of the 
company’s Tar Products Division. 

Upon request, Koppers field serv- 
icemen will assist pipe line contractors 
in the West Coast area in field prepa- 
ration and application of materials. 





Millard K. Neptune Heads 
Platte Pipe Line Company 


At a meeting of the board of direc- 
tors of the Platte Pipe Line Company 
held in Chicago, Millard K. Neptune 
of Washington, D. C., was elected 
president. He succeeds H. L. Phillips, 
vice president and director of the Sin- 
clair Oil Corporation and president of 
the Sinclair Oil and Gas Company, 
who has been acting as interim presi- 
dent of the Platte Pipe Line Company 
since its inauguration August 29, 
1950. 

The Platte Pipe Line Company was 
organized by five major oil companies 
to construct and operate a 20-in. crude 
oil pipe line extending from the Rocky 
Mountain fields to the Wood River 
area in St. Louis. This line, now un- 
der construction, when completed will 
be approximately 1080 miles long. 
Due to the elevation of its main line 
station at Casper, which is slightly 
more than 5000 ft above sea level. 
only two pump stations will be re- 
quired to provide daily delivery in 


Lorain personnel, left to right: C. S. Weber, advertising manager; R. B. Miller, 
secretary-treasurer; W. J. Schmittgen, superintendent of TL plant; R. H. Zeilman, 
chief engineer; A. C. Lundgren, director of purchases; G. A. Gunther, assistant 
general sales manager; A. W. Smythe, vice president and general manager; 
W. V. Clark, controller and assistant treasurer; M. B. Garber, director of sales; 
J. T. Cushing, general sales manager; W. J. Allaback, plant manager; H. L. 


Reynolds, assistant secretary-treasurer. 


3000th Lorain-TL Built Goes to Corps of Engineers 


The Thew Shovel Company, Lorain, 
Ohio, recently shipped the 3000th Lo- 
rain TL Series shovel-crane. No. 3000. 
a 10-ton Moto-Crane, one of a number 
built for the Army Corps of Engineers, 
is part of orders for Lorains from the 
armed forces that total more than 
$19,000,000 so far. This series was 
an entirely new post-World War II 
development by Thew in the 14-yd. 
and 34-yd classes as a shovel and 6 
to 15 ton classes as a crane. Its basic 
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design was different inasmuch as it 
was designed for so-called “packaged- 
component assembly,” which simpli- 
fies maintenance and servicing. 

The Lorain TL-Series is made as a 
crawler, Moto-Crane (as illustrated) 
or as a self-propelled machine and is 
convertible to shovel, crane clamshell, 
hoe, or dragline. Other and previous- 
ly built series in the Lorain line are 
in l-yd, 114-yd, 134-yd, and 2-yd with 
lifting capacities up to 45 tons. 






Millard K. Neptune 


excess of 70,000 bbl of crude oil at 
Wood River. With the installation of 
additional pump stations, the lines de- 
livery capacity can be increased to 
about 150,000 bbl daily. 

This line when completed will pro- 
vide a much needed additional outlet 
for the Rocky Mountain area. In ad- 
dition to serving refineries in the St. 
Louis area through connections with 
pipe lines from the southwest, it will 
provide an additional supply of crude 
for major refining centers in the mid- 
dlewest. 

Neptune, a veteran oil man, was as- 
sistant director of production, Petro- 
leum Administration for Defense, 
prior to joining the Platte Pipe Line 
Company. He is a graduate of the Law 
School and the College of Engineer- 
ing, University of Oklahoma. He 
joined the Phillips Petroleum Com- 
pany in 1933 and after serving with 
the Petroleum Administration for 
War during World War II, became 
assistant manager of Phillips’ opera- 
tions in Venezuela. In July, 1948, he 
joined the Continental Oil Company 
as manager of the foreign department, 
and served there until last February 
when he joined the Petroleum Admin- 
istration for Defense. 

The Platte Pipe Line Company was 
organized by Continental Oil Com- 
pany, The British-American Oil Com- 
pany, Ltd., The Ohio Oil Company, 


. The Pure Oil Company, and Sinclair 


Oil Corporation. 


Oral Argument Scheduled 
In Phillips Case 


The Federal Power Commission, 
acting to speed final decision in the 
Phillips Petroleum Company juris- 
dictional proceeding, has ordered the 
intermediate decision procedure omit- 
ted and has scheduled an oral argu- 
ment for July 9 in Washington, D. C. 

The action, requested by the FPC 
staff counsel and concurred in by all 
parties in the proceeding, means that 
the case will be decided directly by 
the commission without the filing of 
an intermediate decision by the pre- 
siding examiner. 
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More Oil Handled; 
Revenues Up, 1951 


Transportation revenue and_ the 
number of barrels of oil originated 
on line and received from connec- 
tions, as reported by large oil pipe 
line companies subject to the juris- 
diction of the Interstate Commerce 
Commission, are shown below for the 
first quarter of the years 1941-1951. 
In the 1951 period both the volume of 
oil handled and the transportation 
revenue exceeded that of any corre- 
sponding period for which records are 
available. (The first quarterly data 
cover the year 1938.) The traffic vol- 
ume for the first quarter of 1951 in- 


Number of barrels 
of oil originated on 








First Transportation line and received 
juarter revenues* from connections* 
; Thousands 
1941 $ 53,620,345 328,029 
1942 53,127,772 381,211 
1943 58,971,252 429,253 
1944 69,809,852 530,992 
1945 70,770,536 553,311 
1946 64,557,635 490,806 
1947 68,717,486 522,717 
1948 80,196,660 606,045 
1949 84,500,886 604,090 
1950 91,043,251 584,349 
1951 115,137,360 735,507 
Per cent increase: 
1951 over 1941 114.7 124.2 
1951 over 1950 26.5 25.9 


"Based on quarterly reports of oil pipe lines having reve- 


creased 25.9 per cent over that of 1950 
and the revenues were up 26.5 per 
cent. In comparison with returns for 
the 1941 period, the increases are 
124.2 and 114.7 per cent, respectively. 

The results of the operations of the 
“Big Inch” and “Little Inch” (govern- 
ment-financed pipe lines) during the 
war years are not included in the fig- 
ures in the table as these carriers did 
not report to the ICC during the war 
and were subsequently converted to 
natural gas lines. The larger propor- 
tion of oil transported by the “Big 
Inch” line during the war, however, 
was originated by carriers reporting 


to the ICC. 


W. T. Stevenson Named 
President Texas Gas 


W. T. Stevenson has been elected 
president of Texas Gas Transmission 
Corporation, it is announced by the 
company’s board of directors. 

J. H. Hillman, Jr., formerly presi- 
dent and chairman of the board, will 
continue as chairman of the board. 

Stevenson has been executive vice 
president and director of Texas Gas 
since the company was formed in 
1948. He was also an officer and di- 
rector of the two predecessor com- 
panies of Texas Gas, Kentucky Nat- 


W. T. Stevenson 


Natural Gas Company, which were 
merged with Texas Gas in 1948. 

He was introduced to the natural 
gas industry in 1926 when he joined 
the Kansas City office of Arthur An- 
dersen and Company, public account- 
ants, to specialize in gas utilities. 

In 1928 he was assigned to do work 
for Kentucky Natural and the next 
year joined the company as assistant 
treasurer and director. He is also 





nues of more than $500,000 per annum. 


ural Gas Corporation and Memphis 











president of Western Kentucky Gas. 





a 





another large user of 


NICOLET* asbestos pipe LINE FELT 


Across an open meadow, this coating and 
wrapping crew found the going comparatively 
easy as they prepared the Tennessee Gas 
Transmission line for the ditch. A large part 
of this line is protected by Nicolet Asbestos 
Pipe Line Felt. 


E x, ks , ie . i P ee 
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NICOLET FELT MEANS FAST, PRECISION WRAPPING WITHOUT BREAKS 


Nicolet Felt is a strong, thick sheath of asbestos in Nicolet Felt forms a rugged shield against damage 
solid roll lengths. Its high tensile strength and accu- 
rate mat make-up afford fast, precision wrapping 


without time consuming breaks. 


to pipe from soil stress, lowering-in, backfilling, 
abrasive movement and corrosion. 


*FORMERLY GAMA 


MANUFACTURED BY: 


NICOLET INDUSTRIES, INC. 


DISTRIBUTED BY: 


MIDDLE WEST COATING & SUPPLY 


(FORMERLY GAMA INDUSTRIES, INC.) 
70 Pine Street New York 5, N. Y. 





207-A Daniel Bldg. Tulsa, Okla. 
P. O. Box 153 


Ph. 2-5215 
or 2-5216 
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| Mo ving 
| to a New Address? 


If you are moving or expect pos- 
sibly to move any time soon, save 
the coupon below for your conven- 
ient change of address. It will pre- 
vent your copy of The Petroleum 
Engineer from being lost or mis- 
directed. 





TO: The Petroleum Engineer 
P. O. Box 1589 Dallas 


CHANGE MY ADDRESS, beginning with the 
issue 





FROM: 









































PIPELI HS 


omen ERs aekon gel a. 


America's 
Foremost 
Pipeline 

Constructors 


H. C. PRICE CO. 
@ BARTLESVILLE © 





PHILADELPHIA NEW ORLEANS 


a 




















250 ft. of air, 
instead of usual 210, 
holds full 90 Ibs. 
pressure in 2 
heavy rock drills 
instead of 70 Ibs.; 
drills 35% more 
footage hourly 
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To obtain more information on products advertised see page E-33 


more air, to do faster work 
JAEGER -u; COMPRESSORS 


PLUS 
Jaeger “new standard” ratings average 20% higher than 
other portable compressors — 125 ft. instead of 105 for 
pressure testing lines; 250 ft. instead of 210, 365 ft. in- 
stead of 315, 600 ft. instead of old 500 for faster drilling 
at full pressure with same men and tools. 


Portable ‘‘Sure Prime’’ Pumps for fast dewatering: 


Small, easily moved, but pump big volume, See your Jaeger dis- 
tributor or send for catalogs and prices. 


THE JAEGER MACHINE CO. 


662 Dublin Avenue 
Columbus 16, Ohio 
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Plains Pipe Line Company Organized 


Formation of the Plains Pipe Line 
Company, owned jointly by Phillips 
Pipe Line Company and Cities Serv- 
ice, has been announced by K. S. 
\dams, chairman, and Paul Endacott, 
president, of Phillips Petroleum Com- 
pany, and A. W. Ambrose, president 
of Cities Service Oil Company. 

This new company, owned 50 per 
cent by Phillips and 50 per cent by 
Cities Service, will operate a new 
crude oil pipe line and gathering sys- 
tem in the Spraberry trend in West 
lexas. Construction is well underway. 
The lines will extend through the 


prospective territory of Glasscock, 
Midland, Reagan, and Upton counties. 
Officers of the new company are 
D. M. McBride, president; B. F. 
Stradley, vice president and treasur- 
er; W. H. Wallace, vice president and 
manager; C. S. Mitchell, vice presi- 
dent; Paul J. Parker, secretary and 
assistant treasurer; W. F. Martin, as- 
sistant secretary and assistant treasur- 
er; T. V. Stevens, assistant treasurer; 
Lloyd Lynd, assistant treasurer; R. E. 
Arnold, assistant secretary; F. B. 
Plank, assistant secretary; and J. F. 
Kinslow, assistant secretary. 





THE JOB 


| 
RUBEROID 
IMPERIAL 
ASBESTOS 
PIPE LINE FELT 
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Pipe line engineers know that there is 
no finer pipe protection than the long- 
fibered strength of Ruberoid Imperial 
\sbestos Felt. They have found that un- 
der most soil conditions Ruberoid pipe 
line felt, in conjunction with a proper 
enamel coating, provides the best de- 
fense against both physical and corro- 
sion hazards. The dangers of jagged 
rocks. soil distortion, settlement and 
electrolysis are minimized with this 
more lasting protection. 


That’s why Ruberoid asbestos pipe 
line felt was chosen as the protective 
wrapping for the new 26” gas line from 
Kentucky to Buffalo, N. Y. Built by the 
Tennessee Gas Transmission Company, 
this gas line is assured of long-range 
economy in maintenance by the endur- 
ing performance of Ruberoid Imperial 
\sbestos Pipe Line Felt. 


The RUBEROID co. 


Executive Offices: 
500 Fifth Avenue, New York 18, N. Y. 





Weather-Proof Package 

at slight additional cost 
The weather hazards of field-wrapping 
jobs are greatly reduced by this ex- 
clusive Rubervid development—a new 
package, cunstructed of water-proofed 
kraft and special edging seal—avail- 
able on special order at a slight addi- 
tional cost. 





National Sales Agents 


S. D. DAY 
COMPANY 


2017 West Gray St. 
Houston 19, Texas 


“Serving All Pipe Lines” 
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New Transco building, Houston. 


Transco Dedicates 
New Office Building 


The Transcontinental Gas Pipe Line 
Corporation celebrated the second an- 
niversary of the groundbreaking for 
its 1840-mile Texas to New York City 
pipe line with the opening of its new 
home office building at 3100 Travis in 
Houston, Texas. 

The building is brick faced with 
Austin limestone and has no exterior 
windows. An outstanding feature is 
the gas fired absorption air-condition- 
ing system, the largest in Houston. 


The 300 ft tower constructed at the 
rear of the building provides the 
Houston offices with a microwave sys- 
tem, which parallels the entire 1840- 
mile pipe line and links them with 
their gas control station in Linden, 
New Jersey, 19 compressor stations 
along the line, and mobile field crews 
operating from these stations by car 
or company plane. Transcontinental’s 
microwave system is the longest in 
the United States. The tower is one of 
58, ranging from 50 to 350 ft in height 
depending on. location and terrain, 
which stretch across 12 states, from 
the Rio Grande Valley of Texas to the 
City of New York. 
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G. A. Welsh 


> G. A. Welsh has been appointed 
trafic manager of Great Lakes Pipe 
Line Company, Harry Moreland, pres- 
ident of the company, announces. 
Welsh formerly was assistant to the 
trafic manager. 

Retirement of C. A. L. Walker, a 
vice president of Great Lakes, was 
announced simultaneously with no- 
tice of the advancement of Welsh. 
Walker has been an administrative 
and executive member of the pipe line 
company since its organization in 
July, 1930, first as traffic manager and 
in recent years as a vice president. He 
relinquished responsibilities in com- 
pany management upon retirement 
but is continuing with Great Lakes as 
a consultant. 


> J. B. Tietze, Phillips Pipe Line 
Company, Bartlesville, Oklahoma, is 
a new member of The Pipe Liners 
Club of Tulsa. Other recent new mem- 
bers are A. L. Fillenwarth, Great 
Lakes Pipe Line Company, Tulsa, and 
William H. Case, Gulf Refining 
Company, Tulsa. 


> R. G. Follis has been elected chair- 
man of the board of Trans-Arabian 
Pipe Line Company. W. F. Moore, 
president of Arabian American Oil 
Company, was elected to the Tapline 
board and named as a member of the 
company’s executive committee. 


> Walter F. Rogers, Gulf Oil Cor- 
poration, Houston, Texas, has been 
named general chairman of the 1952 
Conference and Exhibition of the Na- 
tional Association of Corrosion Engi- 
neers, to be held in Galveston, Texas, 
in March. Robert L. Bullock, Inter- 
state Oil Pipe Line Company, Tulsa, 
Oklahoma, is the technical program 
chairman; Jack W. Harris, Cam- 
eron Iron Works, Houston, exhibition 
chairman, and Charles G. Gribble, 
Jr., Metal Goods Corporation, Hous- 
ton, local arrangements chairman. 
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PIPELINE PERSONALS 


C. A. L. Walker 


> Tom Bain, industrial engineer 
with the Lone Star Gas Company of 
Dallas, Texas, has joined the Atlantic 
Refining Company staff to serve as 
chief engineer in constructing its 300- 
mile gas line in Venezuela. The line 
will extend from the interior to the 
coast, servicing Caracas and Mara- 
caibo industrial plants, and will util- 
ize natural gas now being flared. 


> Graydon A. Serafford has been 
appointed vice president and general 
manager of The Buckeye Pipe Line 
Company with offices at Lima, Ohio. 



































B. C. Adams, Jr. 


> B. C. Adams, Jr., has been elected 
vice president of the Texas Gas Trans- 
mission Corporation in the company’s 
gas supply department. Adams has 
served as assistant to the executive 
vice president since he joined the 
company in May, 1950. In addition to 
his duties of negotiating and contract- 
ing for natural gas reserves, he will 
continue as vice president of Louisiana 
Natural Gas Corporation and Texas 
Northern Gas Corporation, gas-gath- 
ering subsidiaries of Texas Gas in 
southwestern Louisiana. 

Prior to joining Texas Gas, Adams 
was, for two years, a vice president 
of Trunkline Gas Company. During 
World War II he served in the Petro- 





> James W. Dunhan,, vice presi- 
dent of National Cylinder Gas Com- 
pany, Chicago, was elected president 
of the International Acetylene Asso- 
ciation at the annual business meeting 
held during this organization’s recent 
annual convention in Montreal, Que- 
bec. Dunham had served as vice presi- 
dent for the year 1950. 

F. W. Hench, president, American 
Oxygen Service Corporation, Harri- 
son, New Jersey, was elected vice 
president of the association. E. V. 
David, assistant manager of the tech- 
nical sales division, Air Reduction 
Sales Company, New York, was re- 


_ elected treasurer. H. F. Reinhard 


was re-elected secretary. 

Dunham was born in Danvers, Mas- 
sachusetts, and received his primary 
education in the public schools of 
Brookline, Massachusetts. He studied 
chemical engineering at Massachusetts 
Institute of Technology, receiving his 
B.S. degree in 1926. He started his 
business career as an engineer for the 
Keith Dunham Company after his 
graduation from college. He con- 
tinued with its successor company, Na- 
tional Cylinder Gas Company, of 
which he is presently vice president, 
director, and chairman of the execu- 
tive committee. He is also a director 
of the Midwest Carbide Corporation, 
Tube Turns, Inc., and the Pennsyl- 
vania Forge Corporation. 
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Edward T. Bowers 





Jeum Administration for War as chief 
of the Natural Gas Section. Previous- 
ly, he had served as assistant to the 
president of Cities Service Gas Com- 
pany in Oklahoma City, and assistant 
to the general superintendent of Okla- 
homa Natural Gas Company. 

Edward T. Bowers has been 
elected comptroller of Texas Gas. He 
has been assistant comptroller of the 
pipe line company for the past year. 
He has served with Texas Gas and a 
predecessor company, Memphis Nat- 
ural Gas Company, since 1940. Dur- 
ing that time he held posts as auditor 
and assistant treasurer of Memphis 
Natural, and was secretary-treasurer 
of Southwest Gas Producing Co. 
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PROJECTS 








Texas Gas Outlines $45,300,000 Expansion Plan 


Texas Gas Transmission Corpora- 
tion, Owensboro, Kentucky, has be- 
fore the Federal Power Commission 
plans for a $45,300,000 pipe line 
project that will bring more natural 
gas to defense industries and homes 
in seven Midwestern states and the 
Appalachian area. 

The company asked the FPC to au- 
thorize a 600-mile pipe line expansion 
that would raise the company’s daily 
delivery capacity by 240,000,000 cu 
ft to more than 900,000,000 a day. 

The new supplies are destined for 
the company’s present customers in 
Louisiana, Arkansas, Mississippi, 
Tennessee, Kentucky, Indiana, and 
eastern Illinois. Texas Gas also plans 
to increase sales by 95,000,000 cu ft 
a day to the Ohio Fuel Gas Company, 
a Columbia Gas System subsidiary, 
serving large communities through- 
out Ohio. Sales to Louisville Gas and 
Electric Company for Louisville, Ken- 
tucky, will be increased from 40,000,- 
000 to 60,000,000 cu ft daily. 

In addition, Texas Gas announced 
that 90,000,000 cu ft a day will be 
made available, on an interruptable 
basis, to the Tennessee Valley Author- 
ity at Johnsonville, Tennessee. This 
supply will enable TVA to meet grow- 
ing power requirements of two 
\tomic Energy plants at Oak Ridge, 
Tennessee, and Paducah, Kentucky, 
as well as other industrial plants. The 
gas will be available to TVA when it 
is not required for firm customers in 
Memphis and the southern portion of 
the Texas Gas system. 


The company told the FPC that 
throughout its territory and that 
served by the Ohio Fuel Gas Com- 
pany, industrial development is be- 
ing speeded, and that more natural 
gas is urgently required to meet the 
needs of plants and labor forces de- 
voted to the production of defense 
material. To meet these needs, Texas 
Gas said, more pipe line capacity must 
be provided if severe future curtail- 
ment is to be avoided. The company 
noted that firm delivery capacity of 
its present 2400-mile pipe line system 
exceeds 660,000,000 cu ft a day. 

Supplies for the new project will 
come from Texas Gas’ gas-gathering 
subsidiaries in southwestern Louisi- 
ana, which will be connected to the 


D-46 


company’s main 26-in. line through a 
new 26-in. lateral, and from United 
Gas Pipe Line Corporation. A con- 
tract negotiated with United Gas callg 
for Texas Gas to receive up to 200,- 
000,000 cu ft daily. 

L. E. Ingham, vice president in 
charge of operations and engineer- 
ing, testified that Texas Gas has on 
fitm order 600-miles of 26-in. pipe 
line required for the project. He said 
a substantial portion of the balance 
of the material needed has been or- 
dered, and that construction can be- 
gin within 60 days after FPC approval 
is received. Initial deliveries through 
the new facilities can begin early next 
year. 

Included in the Texas Gas expan- 
sion program are the following: 

1. Construction of 189-miles of 
26-in. pipe linking gas-gathering sub- 
sidiaries in southwest Louisiana with 
the main Texas Gas line in the north- 
eastern part of the state. 

2. Construction of 412 miles of 26- 
in. pipe line along the company’s 
present system from Louisiana to 
northern Kentucky, and addition of 
18,580 compressor hp, including new 
stations near Shreveport, Louisiana, 
and Madison, Indiana. 


Temporary Certificate 
Granted for Line 


Mississippi River Fuel Corporation, 
of St. Louis, Missouri, has received 
temporary authorization from the Fed- 
eral Power Commission to build addi- 
tional natural gas facilities, including 
approximately 98 miles of transmis- 
sion pipe line in Louisiana and Texas 
to enable it to draw upon two addi- 
tional sources of natural gas. 

Mississippi will build 98 miles of 
18- and 16-in. pipe line from the Cal- 
fornia Company plant in Lincoln 
Parish, Louisiana, to the Woodlawn 
gas field in Harrison County, Texas, 
with an 1]-mile, 10-in. lateral run- 
ning southward to the. Waskom field, 
also in Harrison County. In addition, 
the company will construct a gather- 
ing system in the Woodlawn field. Es- 
timated cost of the facilities is $5,135,- 
070, exclusive of the gathering sys- 
tem, which would be installed initial- 
ly at an estimated cost of $489,147. 


Ohio-Pennsylvania 
Projects Authorized 
The Federal Power Commission has 


authorized The East Ohio Gas Com. 
pany, of Cleveland, Ohio, and New 
York State Natural Gas Corporation, 
of New York City, to construct and 
operate natural gas facilities, includ- 
ing pipe lines in Ohio and Pennsyl- 
vania and a storage area in Pennsyl- 
vania. 

The order authorizes New York 
State Natural to acquire the South 
Bend Storage area in Armstrong and 
Indiana counties, Pennsylvania, and 
to construct facilities necessary to util- 
ize the area for the underground stor- 
age of natural gas. The company will 
also build a 77-mile, 20-in. line from 
the storage area to a point on the 
Ohio-Pennsylvania state line in Law- 
rence County, Pennsylvania; 17 miles 
of field lines, and a 12,000-hp com- 
pressor station in the storage area. 

New York State Natural will ac- 
quire the storage properties from The 
Peoples Natural Gas Company, of 
Pittsburgh, Pennsylvania, and the ad- 
ditional gas to be made available 
through operation of the pool will be 
delivered to Peoples and East Ohio. 
The three companies are affiliates in 
Consolidated Natural Gas system. 

The FPC order authorizes Fast 
Ohio to build a 65-mile, 26-in. line, 
which will connect with the line to be 
built by New York State Natural on 
the Ohio-Pennsylvania state line. 

Total estimated capital cost of New 
York State Natural’s project is $8.- 
969,100, and East Ohio’s line will cost 
an estimated $4,382,170. 


Temporary Authority 
Granted Gas Line 


The Federal Power Commission has 
granted temporary authorization to 
New York State Natural Gas Corpo- 
ration, of New York City, for the con- 
struction and operation of a 39-mile 
natural gas pipe line in Pennsylvania 
and New York. 

The 20-in. line, which the company 
said will help it meet increasing de- 
mands of present customers, will ex- 
tend from New York State Natural’s 
state line compressing station in Pot- 
ter County, Pennsylvania, to the boun- 
dary line between Livingston an 
Monroe counties, New York. 
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Just off the press! Ready for mailing to you. 

This new, 2-color, loose-leaf Dearborn book, entitled ‘“‘Pro- 
tecting Underground Pipe from Corrosion with NO-OX-ID 
and NO-OX-IDized Wrappers,” illustrates and describes the 
most modern, economical methods of pipe coating. Material 
is subdivided into sections covering: (1) Stationary Machine 
Application; (2) Traveling Machine Application; and (3) 
Hand Application. Data sheets, covering each Dearborn 
product, give information on materials and application, plus 
convenient, easy-to-use coverage tables for all diameter pipe. 


Please Note Our New Address 


DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza . Chicago 54, Illinois 


THE ORIGINAL RUST PREVENTIVE 


This coupon is for your 
convenience 


Write for your copy today, or discuss 
your coating problem with a Dearborn 
representative. 


ee nr ee 


Dearborn Chemical Company, 
Merchandise Mart Plaza, Dept. PE 
Chicago 54, IU. 


( ) Please send a copy of “Protecting 
Underground Pipe from Corrosion 
with NO-OX-ID and NO-OX-IDized 
Wrappers” 


( ) Have a Dearborn Representative 
Call. 
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Carolinas to Have 
Increased Gas Service 


The Federal Power Commission has 
authorized the construction of addi- 
tional pipe line facilities to bring nat- 
ural gas into the Carolinas, and has 
directed Transcontinental Gas Pipe 
Line Corporation, of Houston, Texas, 
to supply a total of 24,163,000 cu ft 
of gas per day to certain companies 
and communities in that area. 

The FPC action authorizes Caro- 
lina Natural Gas Corporation, of 
Charlotte, N. C., and Public Service 
Company of North Carolina, Inc., of 
Gastonia, North Carolina, to con- 
struct pipe line systems to serve mar- 
kets in North Carolina. 

In addition, the commission allo- 
cated gas from Transcontinental’s sys- 
tem to Carolina Central Gas Company, 
of Hendersonville, North Carolina, 
and to the South Carolina cities of 
Laurens, Clinton, Newberry, and 
Blacksburg. Carolina Central will sup- 
ply gas in Hendersonville. 

Carolina Natural will build a total 
of 67.5 miles of line, consisting of 
two sales lateral systems each origi- 
nating at a separate connection with 
Transcontinental’s main line. One of 
these systems, the Hickory lateral, will 
serve Hickory, Newton, Conover, 
Granite Falls, Lenoir, Lincolnton and 
Statesville Brick Company, all in 








GENERAL 


PIPE LINE 
CONTRACTORS 


Personal Supervision on 
Construction of Your 


Pipe Lines * Water Lines 
Sewer Lines * Excavations 
Salt Water Disposals 


IhUJAN 


ote), a ttleg gfe), Melek 
INCORPORATED 
141617, N. ROBINSON 
OKLA. CITY, OKLA. PH. 2-7696 
WAREHOUSE PHONE 6-1430 
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North Carolina. The other, the Lex- 
ington lateral, will serve Lexington 
and Thomasville, and the Cunningham 
Brick Company, also in North Caro- 
lina. 

The commission’s order allocates a 
total maximum of 3,235,000 cu ft of 
gas per day to Carolina Natural from 
the Transcontinental capacity. 

Public Service was authorized to 
construct a seriés of five sales lateral 
systems, four originating at separate 
connections with Transcontinental’s 
main line, and one connecting with 
the system of Piedmont Natural Gas 
Company, Inc., of Spartanburg, South 
Carolina. Total length of the system 
will be about 169 miles. Public Serv- 
ice was allocated a total maximum 
daily quantity of 16,385,000 cu ft of 
gas per day. : 

Carolina Central was allocated a 
maxium of 510,000 cu ft of gas per 
day; Laurens 1,279,000 cu ft; Clin- 
ton, 1,272,000 cu ft; Newberry, 1,- 
184,000 cu ft, and Blacksburg, 298,- 
000 cu ft. 


The commission’s order includes 
authorization for Piedmont Natural 
to build facilities to transport gas by 
means of its Greensboro-Burlington 
lateral for the account of Public Serv- 
ice. Piedmont will substitute larger 
pipe and construct a metering station. 

Carolina Central will build 2.5 
miles of line; Laurens will construct 
19.5 miles of line; Clinton and New- 
berry will jointly build 49.6 miles of 
line; and Blacksburg will construct 
1900 ft of line. 


Estimated cost of constructing the 
various projects follows: Carolina 
Natural, $936,334; Public Service. 
$4,533,282; Piedmont Natural, $812.,- 
800; Laurens, $402,345; Clinton and 
Newberry, $970,000; and Blacksburg, 
$2,230. 


Transco to Install 
Delaware River Crossing 


Transcontinental Gas Pipe Line 
Corporation, of Houston, Texas, has 
received temporary authorization 
from the Federal Power Commission 
for the construction of an auxiliary 
pipe line crossing of the Delaware 
River near Marcus Hook, Pennsyl- 
vania. 

The project, estimated to cost $1,- 
123,415, will include 7200 ft of 1234- 
in. pipe and appurtenant valves, head- 
ers, and other necessary facilities. The 
new crossing will be installed adja- 
cent to an existing crossing that was 
broken last winter by a ship dragging 
its anchor. Although the old crossing 
has been temporarily repaired, the 
company said the new auxiliary cross- 
ing is needed to provide assured ade- 
quate service to customers beyond the 
Delaware River. 


To obtain more information on products advertised see page E-33 


Cities Service to Extend 
Pecos County Facilities 


Extension of its gathering and 
transportation facilities into the Ma- 
licky and TCI fields of Pecos County, 
Texas, has been announced by Cities 
Service Pipe Line Company. Cities 
Service has been serving this area 
since discovery of the two fields al- 
most two years ago. The company has 
been trucking most of the output of 
the fields to receiving tanks for deliy- 
ery to the jointly-owned Texas-New 
Mexico pipe line system at the nearby 
Abell pump station. 

The expansion program announced 
by Cities Service includes the con- 
struction of 1314 miles of 4-in. line. 
18 battery connections, 4 field pump 
units and additional receiving tanks. 
Upon completion of the program, oil 
will be moved by Cities Service pipe 
line to the Abell station of Texas-New 
Mexico. 

Production from the Malicky and 
TCI fields is slightly more than 1000 
bbl daily from 47 wells, and 10 drill- 


ing rigs are running in the area. 


FPC Denies Request 
For 172-Mile Line 


The Federal Power Commission has 
denied an application of The Manu- 
facturers Light and Heat Company, 
of Pittsburgh, Pennsylvania, propos- 
ing the construction of 172 miles of 
natural gas transmission line extend- 
ing from prospective gas field in 
Clinton County, Pennsylvania, to an 
interconnection with the company’s 
existing system in Washington County, 
Pennsylvania. 

The commission, which found that 
there is no proved gas supply to sup- 
port the proposed project, said that 
the company is relying upon discov- 
eries to be hereinafter made in 33 un- 
tested domes near the route of the 
proposed line to supply the facilities. 

Manufacturers’ application assert- 
ed that the line was to be used to 
transport gas from wells in Pennsyl- 
vania to markets in Pennsylvania and 
asked the FPC to disclaim jurisdic- 
tion over the proposed construction 
and operation. At the May 8 hearing 
on the application, however, the com- 
pany withdrew the jurisdictional ques- 
tion and its engineering witness tes- 
tified that if the hoped for quantities 
of gas were transported through the 
line, part of it would be sold in Ohio. 

The commission said that if the 
company desires to build the line and 
operate it in intrastate commerce, the 
FPC would have no jurisdiction. The 
commission also said that if an ade- 
quate supply of natural gas is subse- 
quently discovered, it should not be 
difficult for the company to obtain the 
necessary FPC authorization. 
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Imperial Oil’s Line to 
Be in Service in 1952 


Major materials for Imperial Oil’s 
products pipe line from Sarnia to To- 
ronto are now on order and the line 
is expected to be completed and go 
into service in 1952. 

The line will consist of about 125 
miles of 12-in. pipe and some 60 miles 
of 10-in. pipe. It will deliver gasoline, 
diesel and furnace fuels, and gas oils 
from the Sarnia refinery to terminals 
in London, Hamilton, and Toronto. 
Initial throughput will be 28,000 bbl 
(980,000 gal) a day. Cost of the line 
will be about $9,000,000. 

Company officials said the increased 
demand for these products could be 
supplied either by the pipe line or by 
building new tankers and extra stor- 
age tanks. The cost of moving petro- 
leum products to the area served is 
about the same by either method. The 
decision to build the line was made 
because it will require less steel than 
the ships and tanks and will enable 
the company to make more flexible 
supply arrangements. Using tankers, 
the winter consumption of the various 
products would have to be estimated 
in advance and brought in and stored 
before the close of navigation. A pipe 
line has no closed season and products 
can be pumped through it as needed. 

Present marine terminals at Toron- 
to and Hamilton will be supplied by 
the new line but in London a subur- 
ban site for a new terminal has been 
selected to replace the existing plant. 
To supply Hamilton, two 6-in. take- 
off lines will run from Waterdown— 
about 6 miles distant—and for about 
a mile they will run under Hamilton 
Harbor. 

An aerial survey of the line wa: 
completed some months ago and a 
tentative route traced on maps based 
on the aerial photographs. Then en- 
gineers went over the ground and 
changed the route to avoid such ob- 
stacles as water hazards and swamps. 
A detailed ground survey to locate 
the actual right-of-way, which in most 
cases is 50 ft wide, is now in progress. 


Gulf Plans Construction 
Of Two Products Lines 


Gulf Oil Corporation plans to con- 

struct a 10-in. products pipe line from 
Gulf’s Lufkin station in East Texas to 
El Dorado, Arkansas, and a combina- 
tion 10-in. and 8-in. products pipe 
line from Helena, Arkansas, to Nash- 
ville, Tennessee. 
_ These lines, connecting with the 5- 
in. line extending from El Dorado to 
Helena, will handle refinery products 
from the Beaumont area to Nashville, 
with intermediate take-off points at 
Nacogdoches, Texas, Shreveport, Lou- 
isiana, and Memphis. 
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Pipe Lines to Six Gas 
Storage Pools Authorized 


The Federal Power Commission has 
authorized The Ohio Fuel Gas Com- 
pany, of Columbus, Ohio, to build 
pipe line facilities for the conversion 
of six natural gas producing pools in 
Ohio to storage service. The pools 
have an ultimate storage capacity of 
approximately 35.7 billion cu ft gas. 


To convert the pools, Ohio Fuel will 
build about 74.2 miles of high press- 
ure storage project pipe lines ranging 
in size from 31% to 20 in.; construct 
a 47.5-mile 20-in. line from Benton 
Township in Hocking County to Co- 


lumbus, and install an additional 8480 
hp in compressor capacity at existing 
stations. 

The producing pools are in the Ben- 
ton storage area in Hocking County, 
the Knox storage area in Knox Coun- 
ty, and the Weaver and Pavonia stor- 
age areas in Ashland County. 

Ohio Fuel plans to begin construc- 
tion as early in 1951 as material sup- 
plies and weather will permit, and to 
complete the project and place it in 
operation by November 1, 1952. In- 
puts into four of the storage areas are 
scheduled to commence this summer. 

Total estimated capital cost of the 
facilities is $6,425,200. 








| This small investment. = 


Pitt Chem Protective Coatings guard 
| your equipment with a tough, surface- 


protecting film . . . an impervious 
sheath against strong chemicals, high 
temperatures, atmospheric exposure 
and other destructive elements of in- 
dustrial corrosion and contamination. 
Pitt Chem Coatings are completely uni- 
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can save you thousands 
of dollars worth of 
hard-to-replace 
equipment and property 


PITTSBURGH 


COKE & CHEMICAL CO. 








Pitt CHEM 
PROTECTIVE 
COATINGS 





form and dependable because they are 
laboratory-controlled from raw ma- 
terials to finished product. You'll find 
the cost of safeguarding your equipment 
with Pitt Chem is surprisingly low. @ For 
more information, write for new book- 
let, “Control Corrosion Through Pitt 
Chem Protective Coatings.” 


%& Hot Applied Tar Base Coatings ye Cold Applied Tar Base Coatings ye Alkyd Base Coatings 
¥% Chlorinated Rubber Base Coatings. ye Vinyl Base Coatings ye Phenolic Base Coatings 


Protective Coatings Division 
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GRANT BUILDING, 


OFFICES: NEW YORK * CHICAGO ¢ ST. LOUIS « TULSA « HOUSTON « LOS ANGELES « SAN FRANCISCO 


To obtain more information on products advertised see page E-33 
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Montana-Dakota to 
Buy and Build Facilities 


The Federal Power Commission has 
authorized Montana-Dakota Utilities 
Company, of Minneapolis, Minnesota, 
to acquire natural gas facilities of 
three companies operating in Mon- 
tana and Wyoming, to construct in- 
terconnections between the properties 
and to build additional facilities. 

Montana-Dakota will acquire and 
operate all the properties of the Bill- 
ings (Montana) Gas Company and 
Big Horn Gas Company, of . Basin, 
Wyoming, and part of the facilities 
of The Rocky Mountain Gas Com- 
pany, of Casper, Wyoming. 

The facilities to be purchased from 
Billings include a desulphurization 
and dehydration plant; a compressor 
station; an 88-mile line from the Gar- 
land, Wyoming, gas field to Billings, 
Montana; 22 miles of lateral and 
gathering lines; and the distribution 
systems in Billings, Laurel, Park City, 
Silesia, Joliet, Edgar, Fromberg, Bel- 
fry, and Bridger, Montana. 

The Rocky Mountain Gas Company 
properties include 41 miles of line 
supplying gas at retail in Cowley, Lov- 
ell, and Powell, Wyoming, the distri- 
bution systems in those three commu- 


nities, and a line extending from the ~ 


Garland gas field to Lovell. 

The Big Horn properties consist 
principally of a 74-mile line extend- 
ing from the Little Buffalo Basin field 
in Hot Springs County, Wyoming, to 
Basin and Greybull, Wyoming, and 
approximately 13 miles of branch line 
in Hot Springs County. 

Montana-Dakota plans to intercon- 
nect these facilities with the pipe line 
owned by Montana-Wyoming Gas 
Pipe Line Company and operated by 
Montana-Dakota, by constructing 
about 16 miles of line. Montana-Da- 
kota also will build a compressor sta- 
tion consisting of two 330-hp units to- 
gether with dehydration facilities in 
the Little Buffalo Basin field. 

Estimated cost is $4,770,389 as of 
September 30, 1950, plus or minus 
book adjustments. The facilities to be 
built by Montana-Dakota are estimat- 
ed to cost $708,774. 


Gas Line Planned for 
Southern California 


Southern California Gas Company, 
of Los Angeles, California, has asked 
the Federal Power Commission for 
authority to build a 35-mile natural 
gas pipe line extending into the Ante- 
lope Valley of Southern California. 

The proposed line would be used 
to supply natural gas to Mojave, Lan- 
caster, and Palmdale, in which South- 
ern California now renders liquid pe- 
troleum gas service, and to Rosamond, 
which does not have any gas service. 
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Tennessee Gas Expansion Approved by FPC 


The Federal Power Commission has 
authorized Tennessee Gas Transmis- 
sion Company, of Houston, Texas, to 
carry out an expansion program de- 
signed to increase the daily design de- 
livery capacity of its natural gas trans- 
mission system from 1,310,000,000 
cu ft to approximately 1,395,000,000 
cu ft. 

The commission also authorized 
Tennessee and United Natural Gas 
Company, of Oil City, Pennsylvania, 
to construct facilities necessary to de- 
velop and utilize an underground 
storage area for natural gas in the 
Hebron field in Potter County, Penn- 
sylvania. This storage project will in- 
crease Tennessee’s peak day delivery 
capacity to 1,595,000,000 cu ft. 

The facilities to be built by Ten- 
nessee include about 419 miles of 26- 
and 30-in. loop line along its present- 
ly authorized system; 142 miles of 
24-in. new line; approximately 200 
miles of various diameter lateral lines 
to be located throughout the system; 
54,100 compressor hp at existing and 
previously authorized stations, and 
21,120 hp in a new station at the Heb- 


_ ron field. 


The new facilities will be used to 
transfer a daily delivery of 25,000,000 
cu ft presently delivered in Tennes- 
see’s eastern rate zone to its northern 
rate zone for delivery to the account 
of The Manufacturers Light and Heat 


‘Company, of Pittsburgh, Pennsylva- 


nia; and to deliver an additional 15,- 
000,000 cu ft each to Iroquois Gas 
Corporation, of Buffalo, New York, 
Equitable Gas Company, of Pitts- 
burgh, and United Natural. 

Tennessee plans to use the remain- 
ing 40,000,000 cu ft per day initially 
to provide a part of the 23,800,000,- 
000 cu ft of cushion gas required for 
operation of the Hebron storage field. 
Tennessee expects to have all this 
cushion gas in the storage field by the 
end of 1953, and this 40,000,000 cu ft 
per day will then be available for sale 
on a firm annual basis. 

In granting this request, the com- 
mission said that a finding could not 
be made at this time that the public 
convenience and necessity require the 
construction and operation of facili- 
ties north and east of the Hebron 
storage area, as no evidence was sub- 
mitted as to whom this gas is to be 
sold, where it is to be delivered, or in 
what volumes it will be sold. 

The commission therefore denied 
a portion of the facilities that Ten- 
nessee proposed to construct, includ- 
ing 162 miles of new line construc- 
tion, 109 miles of loop line, and 3000 
hp of additional compressor capacity. 

Estimated cost of all the facilities 
proposed by Tennessee, including 
those authorized and those denied, 


is $94,869,000. The storage project, 
which will be paid for and owned 
jointly by Tennessee and United Nat. 


‘ural, is estimated to cost $7,400,060, 


Authorization requires sale of up to 
1,000,000 cu ft of gas daily to Re. 
public Light and 3,519,00 to Clarks. 


ville. 


Cities Service Gas 
Will Add Facilities 


The Federal Power Commission has 
authorized Cities Service Gas Com. 
pany, of Oklahoma City, Oklahoma, 
to construct new natural gas pipe line 
facilities, and to abandon others, in 
Kansas, Oklahoma, and Missouri. 

The authorization, which involves 
two applications by Cities Service, in- 
cludes the installation of a total of 
13,080 hp at new and existing com- 
pressor stations on the company’s sys- 
tem. Cities Service will install three 
additional 1600-hp units at its exist- 
ing Hugoton station in Grant County, 
Kansas; build a new 6400-hp station 
near Greensburg, Kansas; construct 
a 1200-hp station near Welch, Okla- 
homa; and construct a 680-hp station 
near Pierce City, Missouri. 

The three additional units at the 
Hugoton station and the new station 
near Greensburg will enable the 
company to increase the capacity of 
its line from the Kansas-Hugoton field 
to Kansas City, Missouri, and thus 
eliminate an anticipated firm curtail- 
ment of 20,290,000 cu ft on the peak 
day of 1951-52, and at the same time 
allow 39,710,000 cu ft of curtailable 
industrial demand to be served. 

The remainder of the compressor 
facilities will increase the system ca- 
pacity of the company’s Springfield 
system from 46,400,000 cu ft per day 
to 52,830,000 cu ft. The Springfield 
system extends from Cities Service’s 
Caney, Kansas, compressor station to 
Springfield, Missouri. 

Estimated cost of the facilities cov- 
ered in this application is $4,204,000. 

The facilities covered in the other 
application authorized by the FPC in- 
clude approximately 56 miles of 16, 
1034, and 3-in. pipe in Sedgwick, 
Harvey, and Labette counties, Kansas. 
These facilities, estimated to cost 
about $982,610, will provide increased 
capacity in the Wichita-Newton- 
Hutchinson, Kansas, area. 

The facilities which Cities Service 
was authorized to abandon consist of 
approximately 192 miles of line, rang- 
ing from 2 to 12 in. in diam, in Reno, 
Sedgwick, Wilson, Harvey, Kingman, 
and Labette counties, Kansas. 

The company said that mainten- 
ance and leakage have become exces- 
sive on most of the sections of line to 
be abandoned, and that operation of 
the old lines is no longer necessary. 
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Peoples Natural Files 
Supplementary Petition 

The Peoples Natural Gas Company, 
of Pittsburgh, Pennsylvania, has filed 
a supplement to its October 19, 1950, 
petition for asdeclaratory order by the 
Federal Power Commission that the 
company either is or is not a “natural- 
gas company” by reason of any oper- 
ations in which it is now engaged or 
proposes to engage. 

The supplement sets forth plans for 
the construction of 25 miles of loop 
pipe line in Cambria and Blair coun- 
ties, Pennsylvania, and 6 miles of 
line connecting with New York State 
Natural Gas Corporation’s system in 
Westmoreland County, Pennsylvania. 
Total estimated cost of the 25 miles 
of line is $1,279,650, and estimated 
cost of the 6-mile section of line is 
$228,200. 

The October 19 petition asked for 
the necessary FPC authorization in 
the event that the company is found 
to be a “natural-gas company” by rea- 
son of its present or proposed opera- 
tions. 

The operations referred to in the 
original petition included 36 miles of 
line in Cambria and Somerset coun- 
ties, Pennsylvania, connecting Peo- 
ples’ system with facilities of Texas 
Eastern Transmission Corporation. 
Petition also described 15 miles of 
line now under construction in Beaver 
County, connecting with Tennessee 
Gas Transmission Company’s facili- 
ties. 


Applications of Three 
Gas Companies Dismissed 

The Federal Power Commission has 
dismissed the applications of South 
Georgia Natural Gas Company, of At- 
lanta, Georgia, South Central Ala- 
bama Natural Gas Company, Inc., of 
Birmingham, Alabama, and Georgia 
Natural Gas Company, of Albany, 
Georgia, all of which proposed to con- 
struct natural gas transmission sys- 
tems in the South. 

All three companies originally 
sought FPC orders directing South- 
ern Natural Gas Company, of Bir- 
mingham, to supply the gas for the 
projects. South Georgia Natural Gas 
Company also sought an order di- 
recting Transcontinental Gas Pipe 
Line Corporation, of Houston, Texas, 
to supply gas as an alternative to 
Southern Natural. 

Both South Georgia and South Cen- 
trai, however, amended their applica- 
tions last April by withdrawing the 
requests for orders directing the in- 
terstate pipe line companies to estab- 
lish connections with their systems. 
Both companies said that Southern 
Natural had indicated its intention to 
file in 1952 an application for FPC 
authorization to build additional fa- 
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cilities and that it would be “glad to 
give consideration to making provi- 
sion” for their requirements. 

In dismissing the South Georgia 
and South Central applications, the 
FPC said that they had been pending 
for more than a year and that there 
is no prospect of a firm gas supply in 
the immediate future. 

South Georgia proposed to build 
about 527 miles of line to supply mar- 
kets in Georgia and Florida. Estimat- 
ed cost of the project was $10,500,000 
if Southern Natural supplied the gas, 
and $12,080,000 if a connection was 
made with Transcontinental’s system. 

South Central Alabama wanted 
FPC authority to construct approxi- 
mately 150 miles of line, estimated to 
cost $2,500,000. 

The Georgia Natural project, esti- 
mated to cost $5,100,000, would have 
connected with Southern Natural’s fa- 
cilities near Phenix City, Alabama, 
and extended to Tallahassee, Florida, 
with laterals or branch line serving 
the principal towns in southwest Geor- 
gia adjacent to the proposed line. ~ 


United Withdraws 
Compressor Proposal 


The Federal Power Commission has 
permitted United Gas Pipe Line Com- 
pany, of Shreveport, Louisiana, to 
withdraw an application in which it 
proposed to add 21,280 hp of com- 
pressor facilities on its 30-in. natural 
gas transmission line, now under con- 
struction, from the Eugene Island 
area off the coast of Louisiana to the 
vicinity of Kosciusko, Mississippi. 

The proposed facilities would have 
increased the capacity of the line by 
101,000,000 cu ft of gas a day, which 
was to be sold to Southern Natural 
Gas Company. In its motion to with- 
draw the application, United said it 
now plans to supply Southern Natural 
from other sources. 


Station and Loop 
Line Permit Sought 


New York State Natural Gas Cor- 
poration, of New York City, has ap- 
plied to the Federal Power Commis- 
sion for authority to construct a 
6600-hp compressor station at Dry- 
den, New York, and 35.2 miles of 20- 
in. loop line extending north from the 
proposed station to the company’s 
Therm City compressor station. 

New York State Natural plans to 
install 3300 hp at the proposed new 
station in 1951; 1100 hp in 1952, and 
the remaining 2200 hp in 1953. The 
proposed pipe line would be construct- 
ed in 1953. 

Overall capital cost of the compres- 
sor station is estimated at approxi- 
mately $1,744,800, and estimated cost 
of the loop line is $1,875,700. 











Atlantic Gulf Gas 
Must Redesign Project 


The Federal Power Commission has 
denied the application of Atlantic Gulf 


' Gas Company, of Shreveport, Louis- 


iana, which was seeking authority to 
build natural gas transmission facil- 
ities to serve areas of Georgia, Flori- 
da, South Carolina, and Alabama. 

The commission said that the com- 
pany “has not shown that it is able 
and willing properly to do the acts 
and to perform the service proposed 
in its application...” 

Atlantic’s application was filed in 
April, 1947, and extensive hearings 
have been held since that time. The 
commission three times reopened the 
proceedings to permit Atlantic to 
prove its case, the last time by order 
of February 27, 1951. At that time 
the FPC said that Atlantic must in- 
troduce evidence of firm commitments 
for sufficient sales of its pipe line ca- 
pacity to show convincingly that it 
is able to finance and construct the 
proposed facilities and that the proj- 
ect will be economically feasible. 

At the reopened hearings, held May 
14 and 15, Atlantic’s witness said that 
the project, as presently designed, can- 
not be financed and could not be op- 
erated economically on the basis that 
Atlantic had under contract. 

Atlantic was proposing to build ap- 
proximately 1731 miles of pipe line 
extending from southeastern Louis- 
iana through Mississippi, Alabama, 
Georgia, South Carolina and northern 
Florida. The most recent estimate of 
the total overall cost of the facilities 
was $98,700,000. The company pro- 
posed to serve 53 communities in 
Alabama, Georgia, South Carolina, 
and Florida, and 22 direct industrial 
customers. 

The commission in a concurrent or- 
der denied an application by United 
Gas Pipe Line Company, also of 
Shreveport, in which it sought FPC 
authority to build facilities to sell and 
deliver natural gas to Atlantic. 


Proposes Gas Expansion in 
Southeastern Missouri 

Associated Natural Gas Company, 
of Tulsa, Oklahoma, has asked the 
Federal Power Commission for au- 
thority to expand its natural gas trans- 
mission system in southeastern Mis- 
souri to provide service to 14 towns 
in that area. 

The company, which presently 
serves Sikeston and New Madrid, Mis- 
souri, is proposing to build approx- 
imately 88 miles of new line together 
with town border and distribution 
regulator stations and other necessary 
distribution facilities in the 14 towns. 
Estimated cost of the construction is 
$2,491,042, Associated Natural re- 
ported. 
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With the PIPE LINE CONTRACTORS 











>» American Coating Supply Com- 
pany (formerly Tulsa Pipe Coating 
Company), P. O. Box 3085, Whittier 
Station, Tulsa, Oklahoma, is coating 
237 miles of 26-in. pipe for the North- 
ern Natural Gas Company, which will 
be laid between Palmyra, Nebraska, 
and Skellytown, Texas. Buck Rogers 
is in charge of the work. Also for 
Northern Natural, 200 miles of 4-in. 
through 12-in. are being coated, 
which will be laid as a gathering sys- 
tem in the Hugoton, Kansas, area. 
Kk. C. Honn is supervising this job. 
For Associated Gas Company, 147 
miles of 1l-in. through 8-in. pipe is be- 
ing coated, the pipe to be used in a 
distribution system at Sikeston, Mis- 
souri. H. Duboise is superintendent. 
Miscellaneous jobs include 50 miles 
of 2-in. through 24-in. at the Tulsa 
yard, Elvin Lair superintendent; 60 
miles of 2-in. through 20-in. at the 
Oklahoma City yard, Lloyd Latham 
superintendent, and 40 miles of 2-in. 
through 16-in. at the Kansas City 
yard, Wayne Elgin superintendent. 


> Vaughn and Taylor Construc- 
tion Company, Ine., Box 1351, 
Wichita Falls, Texas, is engaged in 
laying a 179-mile gathering system 
for Cities Service Gas Company in 
the Ulysses, Kansas, area. Pipe sizes 
range from 4-in. through 30 in. D. D. 
Vaughn is superintendent and C. E. 
Sayles office manager. The field office 
is at Ulysses. 


>» Houston Contracting Company, 
2707 Ferndale Place, Houston, Texas, 
has the following construction work 
under contract: 

\pproximately 158 miles of 30-in. 
eas line for Tennessee Gas Trans- 
mission Company. This work consists 
of four sections extending from the 
vicinity of Jones, Louisiana on the 
north to near Cypress, Texas, on the 
south, 

One spread is laying approximate- 
ly 46 miles from the vicinity of 
Galion, Louisiana, south to the vicin- 
ity of Iris, Louisiana. W. H. Hayes is 
superintendent; M. L. Thompson, as- 
sistant superintendent; J. C. Strickler 
and J. B. Stoddard, office. Headquar- 
ters are at Bastrop, Louisiana. Began 
laying pipe June 4. 

One spread is laying approximately 
12 miles from vicinity of Natchi- 
toches, Louisiana, to the vicinity of 
Hemphill, Texas. E. C. Norris is su- 
perintendent; R. E. Thornton, assist- 
ant superintendent; R. J. Axsom, of- 
fiee manager. Headquarters are at 
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Many, Louisiana. Approximately 30 
miles were completed to the middle of 
June. 

The third spread is laying two sec- 
tions or a total of approximately 70 
miles. The south 40 miles has been 
completed. Now laying 30 miles from 
the vicinity of Woodville, Texas, to 
vicinity of Jasper, Texas. F. A. Silar 
is superintendent; C. V. Oliver, as- 
sistant superintendent; L. F. Red- 
fearn, office manager. Headquarters 
are at Woodville, Texas. Approxi- 
mately 5 miles have been completed. 

Approximately 42 miles of 6-in. 
and 8-in. take-up and yard recondi- 
tioning is being done for The Texas 
Pipe Line Company in the vicinity 
of Houston, Texas. H. L. Leake is su- 
perintendent; S. B. Harrison, assist- 
ant superintendent; H. C. MacWhin- 
nie, office manager. Headquarters are 
at East Houston, Texas. Approximate- 
ly 10 miles has been completed. 


> Western Pipe Line Construc- 
tors, Inc., Lockhart Building, Aus- 
tin, Texas, is laying 121 miles of 30- 
in. and three river crossings for the 
Tennessee Gas Transmission Com- 
pany. Working out of Dickson, Ten- 
nessee, One spread is laying 59 miles. 
Jack Hodges is superintendent and 
A. G. Goyne office manager. Another 
spread has its field office at Mt. Ster- 
ling, Kentucky, to lay 62 miles be- 
tween Richmond and Salt Lick, Ken- 
tucky. W. B. Williams is supervising 
this crew and P. O. Rutledge is the 
office manager. The river crossings to 
be installed are of the Duck, Buffalo, 
and Tennessee. 


> Bishop and Lock, 503 Magnolia 
Building, Dallas, Texas, is waiting on 
pipe to begin work on the Platte Pipe 
Line Company job. This contractor 
will lay the 142-mile section from 
Marysville, Kansas, to Holdredge, 
Nebraska. 


> Brown and Root, Inc., P. O. Box 
3, Houston, Texas, has a contract with 
United Gas Pipe Line Company cov- 
ering various phases of engineering, 
construction, and other services on 
more than 1000 miles of pipe line, 
which will be laid in Texas, Louisiana, 
and Mississippi. 

The contractor also is laying 88.7 
miles of pipe for United, varying in 
size from 6% in. to 16 in., from West 
Bay Field, Plaquemines Parish, Loui- 
siana, to New Orleans. The field office 
is at Harvey. J. W. Kincy is superin- 
tendent; T. M. Strong, office manager. 


a 


> Mahoney Contracting Com. 
pany, 2300 North Grand River, Lans. 
ing, Michigan, in June was awarded 
a contract by Texas Eastern Trans. 
mission Corporation for 100 miles of 
30-in. pipe line between the Kentucky 
River to the Ohio River in northeast- 
ern Kentucky. Previously a contract 
had been signed with Texas Eastern 
to lay 36 miles of 20-in. from Connels. 
ville, Pennsylvania, to the Oakford 
storage area. This work is scheduled 
to begin as soon as the Trunkline job 
is completed, and Henry Mogg, who 
is in charge of one spread of the lat- 
ter, will take over, making his head. 
quarters at Greensburg, Pennsylvania, 

The Trunkline Gas Company job is 
rapidly drawing to a close. This con- 
sisted of 100 miles of 26-in. from 
Flora to Joppa, Illinois. Two spreads 
are working. One is in charge of 
Henry Mogg, as mentioned, the other 
Barney Finnerty. 

Other contracts are: 

Dow Chemical Company, 70 miles 
of 4 through 22-in. branch lines from 
the Dow plant at Midland, Michigan. 
Ralph Bucher is superintendent. 

Two water crossings in Venezuela 
for Shell Caribbean Petroleum Corpo- 
ration. One is a 10-mile, 20-in. cross- 
ing of Lake Maracaibo, the other a 
4-mile, 30-in. crossing of the Gulf of 
Coro, Angelo Tavernaro is in charge. 

Harold Finnerty is general superin- 
tendent for Mahoney. 


> R. H. Fulton and Company, 
P. O. Box 1526, Lubbock, Texas, has 
signed a contract to lay 250 miles of 
20-in. pipe line for Colorado Inter- 
state Gas Company from Kit Carson, 
Colorado, to the Canadian River 
north of Amarillo, Texas. The starting 
date has not been announced. 

The contractor has completed 45 
miles of 16-in. on the west end of the 
Platte Pipe Line Company system and 
is now awaiting pipe to continue with 
that project. Altogether, approxi- 
mately 570 miles of 16 and 20-in. will 
be laid for Platte, from Chatham sta- 
tion in Wyoming to Brule, Nebraska. 

The 184-mile section of 26-in. for 
Trunkline Gas Company is progress- 
ing. This is between Senatobia, Mis- 
sissippi, and Joppa, Illinois. Two 
spreads are being employed, one in 
charge of Ed Veach, the other Oscar 
Phillips. Clark Williams is general su- 
perintendent. 

For Panhandle Eastern Pipe Line 
Company, 68 miles of 24 and 206-in. 
pipe will be laid in loops between 
Sneed, Texas, and Olpe, Kansas. 
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When pipelines must be laid under- 
water, or in loose ground, subject to the shifting effects 
of tides, waves, freezing, thawing or settling, BARA- 
WATE has what it takes to make a pipeline stay where 
it belongs. Used as the aggregate in pipe-coating con- 
crete, BARAWATE'’S high specific gravity (4.3) gives 
concrete weights as high as 210 pounds per cubic foot—60% greater 
than ordinary concrete—which enables BARAWATE concrete to HIGHLIGHTS 
handle many jobs which formerly would have required cast iron Om 
weights or anchors at much higher cost. BARAWATE 


BARAWATE concrete is readily applied either mechanically or pneu- High specific gravity —4.3 
matically over the reinforcing steel, or may be pre-cast for river —glives concrete densities 


clamps. BARAWATE is chemically inert, reducing the corrosion as high as 210 lbs. 


‘ ; ‘ ” per cubic foot. 
problem and protecting the softer inner coatings against attack by * 


barnacles or other destructive marine organisms. Provides economies over 


Write for complete information. cast iron weights 
or anchors. 

* 

Chemically inert— reduces 
corrosion problem. 
* 
Easy to apply. 
* 








Available either in bulk 
or in 100 lb. sacks 
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>» Oklahoma Contracting Com- 
pany, 6512 Hines Boulevard, Dallas, 
Texas, has completed laying pipe 
from the Albany River to the Massa- 
chusetts-New York state line south- 
west of Pittsfield, Massachusetts, on 
the New England system of Tennessee 
Gas Transmission Company and its 
subsidiary, Northeastern Gas Trans- 
mission Company. The overall con- 
tract calls for construction of 175 
miles from the Hudson River just 
south of Albany to a point near Wil- 
mington, Massachusetts. On North- 
eastern Gas’ section 35 miles had been 
laid to June 18. 

Central headquarters for the proj- 


ect are at Springfield, Massachusetts. 
Paul R. Halbert is in charge with 
Harry Prindle his assistant. 

Spread headquarters are as follows: 

Pittsfield, Massachusetts — H. A. 
“Red” Wylie, superintendent. 

Westfield, Massachusetts—Aldress 
Kilgore, superintendent. 

Sudberry, Massachusetts — L. B. 
Rea, superintendent. 


> G. G. Griffis, Inc., P. O. Box 418, 
Tulsa, Oklahoma, has been awarded 
the contract to lay approximately 210 
miles of 26-in. loop lines for Northern 
Natural Gas Company in Texas, Okla- 
homa, Kansas, and Nebraska. 




















*Patents Pending 





THE VERY LATEST 


Williamson Pipe Line Pigs” 
FOR CLEANING 
NATURAL GAS PIPE LINES 


4” Size—TYPE JRN—2” to 4” sizes will pass 11/2 R- 
90° Bends. No valves other than full diameter thru 
port valves. 








ea) TLEANS PIPELINES 





Use TYPE SCN-51 for 6” size. 


8” Size—TYPE WC-11—8” to 14” will 
traverse 6 foot radius field bends, full 
diameter side openings at 45°. 


SPRINGS COMPENSATE for BRUSH WEAR. 


20” Size—TYPE GP-2—16” to 
30” 200 Ib. SPRING forces the 
brushes against pipe wall—COM- 
PENSATING for WEAR. Will tra- 
verse round opening gate or plug 
valves. 





SPRINGS and BRUSHES are iden- 
tical and interchangeable for all 
types and sizes of GP-PIGS. 


24” Size—GP-3—18” 
to 30” sizes will pass 
TY R-30° bends. 
SPRINGS COMPEN- 
SATE for BRUSH WEAR 
ASSURING full section 
cleaning efficiency. 
GP-3 consists of two 
Type GP-1 Pigs. Each 
unit may be used as 
individual pig. 





T. D. Williamson, Inc. 


TULSA 9, OKLAHOMA 


D-54 
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> H. C. Price Company, Pipeline 
Division, Box 1111, Bartlesville, Ox. 
lahoma, has the general contract coy- 
ering construction of approximately 
156 miles of 24-in. high pressure nat- 
ural gas pipeline for Tennessee Gas 
Transmission Company between 
Hamburg, New York, and the Onon- 
daga-Madison county line, New York. 
Work was 35 per cent completed as 
of June 10. Spreads are as follows: 

Auburn, New York, Box 657, tele- 
phone 24591: G. A. Reutzel, superin- 
tendent; W. E. Yount, office manager; 
and the following foremen: J. A. 
Hairston, right-of-way; L. J. Lon- 
carich, ditch; J. C. Anderson, bend- 
ing; H. C. Morrison, and K. N. Ad- 
kins, pipe; R. W. Orr, welding; S. J. 
Wood, coating; A. L. Bell, lower-in; 
T. E. Walker, clean-up; J. H. Ingram, 
Sr., chief mechanic. 

Warsaw, New York, Box 214, tele- 
phone 618: R. K. Shivel, superintend- 
ent; W. R. Crego, office manager; 
J. D. White, right-of-way; W. H. Ol- 
rich, ditch; J. H. Latham, bending; 
Delbert Shivel, pipe; R. L. Ezell, 
welding; J. B. Northcutt, coating; 
C. W. Sisco, lower-in; Sam Price, 
clean-up; Cleo Robertson, road cross- 
ing; Tommie Stammer, chief me- 
chanic. 

General contract covering construc- 
tion of approximately 193 miles of 
30-in. high pressure natural gas pipe 
line for Texas Illinois Natural Gas 
Pipeline Company from the Trinity 
River northeastward to the Texas- 
Arkansas state line near Texarkana. 
Work was 35 per cent completed as 
of June 10. Spreads are as follows: 

Carthage, Texas, general delivery, 
telephone, 1178: C. E. Shivel, super- 
intendent; D. H. Johnston, office man- 
ager; C. F. Jones, right-of-way; R. H. 
Edwards, right-of-way; Ray Drewell, 
ditch; J. V. Huff, bending; E. D. Wor- 
ley, pipe; John Stokes, welding; Hen- 
ry Hill, coating; Bill Buchanan, 
lower-in; Paul McCormack, clean-up; 
Boyd Danner, chief mechanic. 

Nacogdoches, Texas, Box 906, tele- 
phone 2198: C. R. Ice, superintend- 
ent; G. A. Harvey, office manager; 
W. O. Elliott, right-of-way; Jessie 
Cash, right-of-way; E. W. Whisenant, 
ditch; Forest Loinette, bending; W. 
T. Dickerson, pipe; L. O. Reutzel, 
welding; N. D. Adams, coating; J. C. 
Rich, lower-in; John E. Hamilton, 
clean-up; Cliff Birmingham, chief 
mechanic. 


> Williams Brothers-Davis Com- 
pany, 6006 Jensen Drive, Houston, 
Texas, is constructing 165 miles of 
30-in. pipe line for Texas Eastern 
Transmission Corporation, from Ko- 
sciusko, Mississippi, to Florence, Ala- 
bama. The field office is at the former 


point. Dick Hamilton, superintendent. 
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> Rumsey Brothers Pipe Line 
Construction Company, M. and M. 
Building, Houston, is at work on 52 
miles of 24 and 26-in. pipe line for 
Panhandle Eastern Pipe Line Com- 

any in Kansas. A start on its section 
of the Platte Pipe Line Company sys- 
tem, however, awaits receipt of pipe. 
Al Works will be in charge with Wal- 
ter Hale the office manager. 


> H. B. Zachry Company, P. O. 
Box, San Antonio, Texas, has con- 
tracted to lay 72 miles of 30-in. pipe 
for Texas Eastern Transmission Com- 
pany from Columbia, Tennessee, to 
the Cumberland River. 


> Bechtel Corporation, 220 Bush 
Street, San Francisco, California, is 
proceeding with its work on 409 miles 
of 30-in. in Arkansas and Missouri 
for Texas Illinois Natural Gas Pipe 
Line Company. The project office is at 
409 East Markham Street, Little Rock, 
Arkansas. E. W. Davis is division 
manager, R. Hamilton assistant proj- 
ect manager, E. G. Hayes division of- 
fice manager, and E. C. Elting project 
office manager. 

Spread offices are as follows: 

Newport, Arkansas, general deliv- 
ery—B. C. McLean, office manager. 

Bald Knob, Arkansas, general de- 
livery—Virgil Cobb, superintendent. 


and C. A. Bingaman, office manager. 

Hope, Arkansas, general delivery— 
V. L. Williams, superintendent, and 
Harry Sager, office manager. 

Arkansas River crossing, Box 349, 
North Little Rock, Arkansas—George 
Wahlgren, superintendent. 

Jackson, Missouri, general delivery 
—C, E. Barker, assistant project man- 
ager; Ray Abney, superintendent, and 
E. C. Gavagan, office manager. 

Pocahontas, Arkansas, Box 122— 
J. F. Barbee, superintendent, and R. L. 
McElroy, office manager. 

The contractor has just completed 
a line for General Petroleum Corpo- 
ration from San Ardo to Estero Bay, 
California. This project consisted of 
42 miles of 8-in. crude oil line and 42 
miles of 4-in. for transporting cutter 
stock. The project office was at Wat- 


son with J. S. Connell general man- ° 


ager. The field office was at San Miguel 
with George Anderson manager. 


> Bechtel Constructors, Inc., 220 
Bush Street, San Francisco, Califor- 
nia, is laying 120 miles of 24-in. pipe 
for Tennessee Gas Transmission Com- 
pany from Hamburg, New York, to 
the Hudson River. The work is in 
progress. The project office is at Rich- 
field Springs, New York, PO Box 789. 
R. L. Bowman is general superintend- 
ent; W. H. Molander office manager. 


> Williams-Austin Company, 
Grant Building, Pittsburgh 19, Penn- 
sylvania, on May 28 started two 
spreads going on New York State 
Natural Gas Corporation work. One 
spread is working out of Sauquoit, 
New York, laying 82.5 miles of 20-in. 
from Utica to Ithaca. This crew is in 
charge of Ralph Gaddy, with E. E. 
Mayes and L. A. Franks timekeepers. 
The second spread has its warehouse 
at Altamont and is laying 12 miles of 
16-in. from Knox to Schenectady. 
Howard Bauer is superintendent and 
R. H. Condry timekeeper. 

Two spreads also are at work on 40 


_ miles of 10, 12, and 16-in. laterals for 


Niagara Mohawk Power Corporation. 
Leman Creech is supervising the lay- 
ing of the 16-in. Utica line, with L. A. 
Franks timekeeper. The warehouse is 
at Sauquoit. Howard Bauer is in 
charge of the 12-in. Troy feeder line 
laid from Albany. R. H. Condry is 
timekeeper. 


> Ray L. Smith and Son, Inc., P. 
O. Box 391, El Dorado, Kansas, is just 
getting under way on 58 miles of 20- 
in. for Texas Illinois Natural Gas Pipe 
Line Company between Joliet, Illinois, 
and the Volo meter station. R. M. 
Jones is the spread superintendent, D. 
L. Marley office manager, Charles T. 
Lewis welding foreman, and Sonny 
Biller right-of-way foreman. 











Dip on- Pour tull-Lower in 


“Field-Jointer” construction features heavy, rigid, paper mould 
equipped with felt inserts for each end, preventing waste, plus heavy 
adhesive tape fasteners. One-quarter inch spacing between pipe and 
mould gives positive assurance of protection. Slip on—Pour full— 
Lower in. 

The “Field-Jointer” represents a new technique of coating field joints 
and skid-marks with the same material used on pipe at the coating 
machine. Slip-on “Field-Jointer” over joint, pour enamel, fasten, and you 
are ready to lower-in. The canvas sling method is slower, and does not 
provide assurance of adequate protection for pipe bottoms. Use of 
“Field-Jointer” provides following features for field use. 








* Eliminates waste of material 

* Eliminates clean-up operations 

* Operates simply requiring no skilled labor 

* Affords positive proof of pipe-bottom protection 

* Prices and additional information, plus arrange- 
ments for field demonstrations furnished on request. 








Contact us direct or: 


Line Products Corp., Foot of Magnolia Ave., Elizabeth N. J. 
S. D. Day Co., 1973 W. Gray, Houston, Texas 

Mel Maddox, P. O. Box 165, Little Rock, Arkansas 

J. H. Longaker, 1204 Russ Bidg., San Francisco, Calif. 


AMERICAN COATING SUPPLY COMPANY 


3-8704—Phones—4-4333 
Box 3085—Whittier Station—Tulsa, Okla. 








'NEW METHOD 
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> Associated Pipe Line Contrac- 
tors, Inc., P. O. Box 2163, Houston, 
Texas, has contracted 100 miles of 20, 
24, 26, and 30-in. to be laid for J. Ray 
McDermott and Company on the 
United Gas Pipe Line Company sys- 
tem. The pipe will be laid near New 
Orleans, Louisiana. L. H. Gray is su- 
perintending the work and James 
Luther and Ralph Herwig are in the 
office, which is at Franklin, Louisiana. 

For the U. S. Corps of Engineers, 
188 miles of 65%-in. pipe will be laid 
from Searsport to Limestone, Maine. 
The field office is at Bangor. Cecil 
Rogers is superintendent and A. B. 
Johnson office manager. 


> H. C. Price Company, Somastic 


Division, Bartlesville, Oklahoma, an- 
nounces the following jobs: 

Philadelphia Plant Operations: 

Consolidated Edison Company — 
Application of Somastic coating and 
internal cleaning and coating to ap- 
proximately 13,400 ft of 85-in. OD 

ipe. 

Okonite-Callender Cable Company, 
Inc.—Application of coating and in- 
ternal cleaning and coating to 2250 ft 
of 85%. OD pipe; 33,000 ft of 65£-in. 
OD pipe; 25,720 ft of 5 9/16-in. OD 
pipe. 

Phelps-Dodge Corporation—Appli- 
cation of coating and internal clean- 











the proper NATASCO treatment. NATASCO protects the steel 


surface from all corrosion. Due to the increasing shortage of steel, 
and its rising cost, NATASCO service provides substantial savings. 


SAVES OIL 


Evaporation of volatile fractions and loss through leakage has 
accounted for smaller profits in many oil firms. In most cases 
this loss could have been prevented if the tanks had been serviced 


by NATASCO. 


SAVES DOLLARS 


If you have added additional years of service life to your tanks 
and have eliminated loss by evaporation and leakage, you have 












Lease Tank Service—West Texas Area: 


Williams Construction Company 


Odessa, Texas 


D-56 





added profits to your business. 


Wire, Write or Telephone for 
complete information on how 
NATASCO can solve your corrosion 
problems. 


To obtain more information on products advertised see page E-33 


California Representative: 


Coast Contractors, Inc. 
2627 Atlantic Ave., Long Beach 6, Cal. 





ing and coating to 30,360 ft of 6%. 
in. OD pipe; 55,500 ft of 5 9/16-in, 
OD pipe. 

Philadelphia Electric Company — 
Application of Somastic coating to 
500 ft of 20-in. OD pipe; 80,000 ft 
of 16-in. OD pipe; 3200 ft of 85¢-in. 
OD pipe, and 3200 ft of 414-in. OD 


pipe. 

Philadelphia Gas Works Company 
—Application of coating to all pipe 
requirements from 114-in. to 30-in, 
for 1951. 

At Staten Island, New York: 

Transcontinental Gas Pipe Line 
Corporation—Application of Somas- 
tic coating to 20,000 ft of 24-in. OD 
pipe and application of 3-in. Hevicote 
to 20,000 ft of 24-in. OD pipe. 

New Orleans Plant Operations: (At 
Morgan City, Louisiana) : 

Gulf Southern Contractors (for 
United Gas Pipe Line Company )— 
Application of Somastic coating to 
approximately 26.3 miles of 30-in. 
OD pipe; 23.8 miles of 26-in. OD 
pipe; 24.6 miles of 24-in. OD pipe: 
15.6 miles of 2014-in. OD pipe; 21.1 
miles of 20-in. OD pipe; 13.4 miles 
of 16-in. OD pipe. 

At Harvey, Louisiana: 

Gulf Southern Contractors (for 
United Gas Pipe Line Company) — 
Application of Somastic coating to 
approximately 64,944 ft of 14-in. OD 
pipe and application of 1-in. Hevicote 
to 64,944 ft of 14-in. OD pipe. 

Mid-Valley Pipeline Company -- 
Application of Somastic coating to 
12,000 ft of 14-in. wall 20-in. OD 
pipe; 8000 ft of 1-in. wall 20-in. 
OD pipe, and application of 1%4-in. 
Hevicote to 12,000 ft of 20-in. OD 
pipe. 
> O. R. Burden Construction 
Company, P. O. Box 5216, Tulsa, 
Oklahoma, has received enough pipe 
on the Platte Pipe Line Company job 
to begin work on the section into St. 
Louis, Missouri. The field office is at 
Moberly, Missouri. Altogether, Bur- 
den will lay 280 miles of the Platte 
system, the section from the Missouri 
River near St. Joseph, Missouri, to the 
Mississippi River near Wood River, 
Illinois. 

A new job by this contractor is the 
take-up of 38 miles of 8-in. for The 
Texas Pipe Line Company from Glenn 
Pool to Henryetta, Oklahoma. Floyd 
Lewis is in charge, with headquarters 
at Okmulgee. 


> Conyes Construction Corpora- 
tion, 2884 San’ Pablo Avenue, San 
Pablo, California, is constructing 75 
miles of 30-in. pipe line for Panhan- 
dle Eastern Pipe Line Company from 
Tuscola to Zionsville, Indiana, and 65 
miles of 30-in. from Zionsville to Fort 
Wayne, Indiana. Jimmy Allman is in 
charge of one spread and Morris Nor- 
wood the other. 
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>» Anderson Brothers Corpora- 
tion, 707 North Drennan Street, 
Houston, Texas, has recently con- 
tracted to lay 85 miles of 10-in. pipe 
line for the Triangle Pipe Line Com- 
pany, from El Dorado to Arkansas 
City, Arkansas. The job is in progress 
with the field office at El Dorado. 
“Whitey” Myers is the superintendent. 

Two spreads are at work on the 121 
miles of 24-in. for Michigan Consoli- 
dated Gas Company between Big Rap- 
ids and Farmington, Michigan. The 
spread under supervision of Frank 
Whitlow is working out of Big Rapids. 
The one under Charlie Ingraham is 
making its headquarters at Ithaca. 

Other jobs are as follows: 

Panhandle Eastern Pipe Line Com- 
pany, 90 miles of 26-in. from Toledo, 
Ohio, to Detroit, Michigan. Ray Ben- 
dure, superintendent. 

Tennessee Gas Transmission Com- 
pany, 90 miles of 30-in. from Drew to 
Holly Springs, Mississippi. Earl Sauls- 
man, superintendent. 

Tennessee Gas Transmission Com- 
pany, 68 miles of 30-in. from Horse 
Cave to Campbellsville, Kentucky. E. 
E. McCoy, superintendent. 

Trunkline Gas Company, 80 miles 
of 26-in. from Leland to Independ- 
ence, Mississippi. Two spreads are 
working, one in charge of “Whitey” 
Gould, the other under the supervi- 
sion of “Rusty” Killingsworth. 

Trunkline Gas Company, 65 miles 
of 24-in. from Longville, Louisiana, 
to the San Jacinto River in Texas. L. 
J. Knox is superintendent. Headquar- 
ters are at Cleveland, Texas. 


> Dunn Brothers, 801 Mercantile 
Securities Building, Dallas, Texas, 
(stringing contractors), have the fol- 
lowing jobs under contract: 

Texas Illinois Natural Gas Pipeline 
Company, Section 5, 91 miles of 30- 
in. from Urbana to Dotson, Texas, 
and Section 6, 99 miles from Dotson 
to the Texas-Arkansas state line. 

El Paso Natural Gas Company, 415 
miles of 24-in. in New Mexico and 
Arizona on the San Juan line. 

El Paso Natural Gas Company, 419 
miles of 30-in. in New Mexico, Texas, 
and Arizona. 

Tennessee Gas Transmission Com- 
pany, between 400 and 500 miles of 
30-in. from Buffalo, New York, to the 
Massachusetts border. 

Northeastern Gas Transmission 
Company, 65 miles of 16-in. in Con- 
necticut and Massachusetts. 

Tennessee Gas Transmission Com- 
pany, 95 miles of 30-in. from Drew to 
Holly Springs, Mississippi. 

Tennessee Gas Transmission Com- 
panv, 60 miles of 30-in. from Coles- 
burg to Dickson, Tennessee. 

Tennessee Gas Transmission Com- 
pany, 60 miles of 30-in. from Salt Lick 
to Richmond, Kentucky. 


> Percy Jones, Inc., P. O. Box 
1083, Oklahoma City 1, Oklahoma, 
is hauling and stringing and/or pick- 
ing up pipe on these jobs: 

Gathering system in Hugoton, Kan- 
sas, gas field for Cities Service Gas 
Company, approximately 275 miles 
4-in. through 30-in. pipe. Job just 
starting. Large part of pipe on long 
haul over-the-road haul. 

For Cities Service Gas Company, 
30 miles 16-in. pipe from Wichita to 
Hesston, Kansas. Over half completed. 
Large part of pipe on long haul over- 
the-road haul. 

Take-up 33 miles 8-in. pipe in La- 
bette County, Kansas, for Cities Serv- 


ice Gas Company. Just starting. 

Near Raymond and Great Bend, 
Kansas, for Pipeline Service Com- 
pany, 34 miles of 4, 6, and 8-in. pipe. 
Large part of pipe on long haul over- 
the-road haul. Just starting. 

All the above jobs are hauling and 
stringing jobs with the exception of 
the 33 miles of 8-in. which is a take-up 
job. 


> Somerville Construction Com- 
pany, Ada, Michigan, completed con- 
struction in June of 20 miles of 20- 
in. pipe line for Ohio Fuel Gas Com- 
pany between New Albany and 
Homer, Ohio. 
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> Gulf Southern Contractors, 
5164 Louisiana Avenue, Shreveport, 
Louisiana, has the contract to lay ap. 
proximately 1000 miles of pipe line 
for United Gas Pipe Line Company, 
including a marine line into the Gulf 
of Mexico from the Louisiana coast. 
This is a contracting group composed 
of Texas-Louisiana Contractors, Okla- 
homa Contracting Company, J. may 
McDermott and Company, and Mor 
rison-Knudsen Company, Inc. 


> Jayhawk Construction Com- 
pany, Inc., P. O. Box 68, Great Bend, 
Kansas, has completed 35 miles (June 
18) of the 126 miles of 6, 8, and 10-in. 
pipe it is laying for the Kansas-Ne- 
braska Natural Gas Company. The 
line extends from Grand Island, Ne- 
braska, to Albion, thence to Norfolk 
and Neligh, Nebraska. 


> Reese Brothers Construction 
Company, Hugoton, Kansas, will lay 
181 miles of gathering lines for North- 
ern Natural Gas Company in Texas 
County, Oklahoma, and Kearny, Fin- 
ney, Haskell, Seward, and Morton 
counties, Kansas. The pipe will be of 
1, 6, and 8-in. diam. 

For Hugoton Production Company, 
1) miles of 4-in. through 22-in. gath- 
ering lines are being laid in the Hugo- 
ton area. 


» Midwestern Constructors, Inc., 
105 North Boulder, Tulsa, Oklahoma, 
announces the following progress re- 
port on its work for Texas Illinois 
Natural Gas Pipeline Company: 
Schedule 11—100 miles of 30-in. 
from the Mississippi River near Ches- 
ter, Illinois, to Efingham, Illinois, was 


60 per cent completed the middle of 
June. Two spreads are working on 
this section. One has its headquarters 
at DuQuoin, Illinois, where Everett 
Hart is superintendent, the other at 
Carlyle, Illinois, where John Work is 
in charge. 


Schedule 12—100 miles of 30-in. 
from Effingham to Sibley, Illinois. 
Field office is at Monticello, Illinois; 
Cliff Simmons is superintendent for 
the job. 

Schedule 13 — 92 miles of 30-in. 
from Sibley to Joilet, Illinois, is 30 
per cent completed. Denver Franklin 
is superintendent. Work is out of Mor- 
ris, [llinois. 

To construct the Mississippi River 
crossing near Wittenberg, Missouri, 
the crew has moved in and is ready 
to begin work. Three 20-in. lines will 
be laid. The field office is at Grand 
Tower, Illinois. Howard S. Lipp is co- 
ordinator, Clyde Peters, superintend- 
ent in charge of pipe, and Ivan Steele, 
office manager. 

The central office for the Texas- 
Illinois work is at Decatur, Illinois. 
M. T. “Bill” Wilhite is general super- 
intendent and A. T. Tolbert office 
manager. 

Work of installing station additions 
and piping for Panhandle Eastern 
Pipe Line Company is progressing as 
follows: Tuscola, Illinois, 50 per cent 
completed. F. C. Snavely is superin- 
tendent and Morris D. Garey office 
manager. Zionsville, Indiana, 65 per 
cent completed. J. A. Bard is superin- 
tendent. Edgerton, Indiana, 60 per 
cent completed. Office is at Fort 
Wayne. Earl S. Powell is superintend- 
ent and H. H. Voss office manager. 
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> Williams Brothers Company, 
National Bank of Tulsa Building, 
Tulsa, Oklahoma, recently began w ork 
on 78 miles of 20-in. for New York 
State Natural Gas Corporation, from 
Indiana, Pennsylvania, to Petersburg, 
on the Pennsylvania-Ohio state line. 
Clyde Gregory, superintendent; W al- 
ter Hammond, office manager. Field 
office is at Leechburg, Pennsylvania. 

Four spreads are making good 
progress on the Plantation Pipe Line 
Company job from Baton Rouge, Lou- 
isiana, to Charlotte, North Carolina, 
712 miles of 14 and 18-in. pipe line. 
George Allen is general superintend- 
ent, and the central project office is 
at Tuscaloosa, Alabama. The spread 
offices are located as follows: 

Prentiss, Mississippi—O. R. Mitch- 
ell, superintendent, and R. J. Purdy, 
office manager. 

Carrollton, Georgia—T. E. Davis, 
superintendent, and J. E. G. Jester, 
office manager. 

Bessemer, Alabama—O. L.““Whitey” 
Martin, superintendent, and R. G 
Conley, office manager. 

Eutaw, Alabama—A. T. Maxwell, 
superintendent, and Joe Breedlove, 
office manager. 

For the Venezuelan Atlantic Trans- 
mission Corporation, 195 miles of 10, 
12, and 16-in. pipe are being laid from 
Las Mercedes to Caracas. For Shell 
Caribbean Petroleum Company, 160 
miles of 30-in. are being laid from 
Palmerejo, near Maracaibo, to Punta 
Cardon, Venezuela. Both projects are 
under the supervision of Marvin Jones 
who is making his headquarters in 
Caracas. 


> Latex Construction Company of 
Georgia, Box 56, Northside Branch, 
Atlanta, Georgia, is doing pump sta- 
tion and terminal work for Plantation 
Pipe Line Company as a part of its 
expansion program. Station buildings 
are being enlarged to house addi- 
tional units at Baton Rouge, Louisi- 
ana; Collins, Mississippi; Akron and 
Silver Run, Alabama; Bremen and 
Center, Georgia, and Spartanburg. 
South Carolina. Terminals are being 
enlarged at all main points between 
Baton Rouge and Charlotte, North 
Carolina. 


> Britton Contracting Company, 
93 South Main Street, Washington, 
Pennsylvania, is working two spreads 
on the 116 miles of 16-in. pipe being 
laid for Northeastern Gas Transmission 
Company between Springfield, Mas- 
sachusetts, and Greenwich, Connecti- 
cut. Herb Britton is general superin- 
tendent with headquarters at Spring- 
field. One spread has its headquarters 
at Plainville, Connecticut. Johnny 
Waldron is spreadman. The other has 
its headquarters in Springfield. 
“Curley” Hahn, the superintendent. 
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The sign of Good Stggolies / 


You see signs of SUPERIOR all over the mid-continent oil area. Wherever there is oil, gas 
and industrial activity you'll find a convenient SUPERIOR store, with a complete line of 
national-known brands you can depend on to do the job. When you need “on-the-spot” 
service and supplies—or technical advice—call your nearest SUPERIOR store or office. 


SHREVEPORT, LA. STEPHENS, ARK. DALLAS, TEXAS 
BATON ROUGE, LA. CAMDEN, ARK. ABILENE, TEXAS 
LAFAYETTE, LA. EL DORADO, ARK. HOUSTON, TEXAS 
TINSLEY, MISS. CARTHAGE, TEXAS TULSA, OKLAHOMA 


SUPERIOR’S machine shop and fabrication plant in Shreveport, 
La., is proving on piping jobs of oil, gas, chemical and power 
industries the efficiency and profits in the “Superior method” of 
prefabrication. Write for SUPERIOR’S booklet, “Save Time and 
Money.” See how the “Superior method” can mean profits to you! 


1202-04 MARSHALL STREET P.0. BOX 1800 ©  SHREVEPORT, LA. 


NEW YORK CITY — TELEPHONE OREGON 9-3650 
THE PETROLEUM ENGINEER, July, 1951 


To obtain more information on products advertised see page E-33 





«PETROLEUM PROFILE 


Wirnour pomp or ceremony, Lind- 
say Buford Little made his earthly 
debut in Gaffney, South Carolina, on 
May 16, 1881, and from that day to 
this has never known a moment’s rest. 
Even when he relaxes he puts so much 
energy into it that he finds it far more 
relaxing to work, He can recite with 
uncanny accuracy the spud-in date. 
casing program, ultimate depth, com- 
pletion date, and initial production of 
any well with which he was ever ac- 
tively concerned. Indeed, he has often 
been called upon to establish from his 
remarkable memory the error or lack 
of error in the written records. 

\fter attending grammar and high 
schools in Gaffney, and working at 
various jobs locally, Lin, as he was 
iffectionately nicknamed, attached 
himself to the Southern Railroad as 
1 fireman. About this time there came 
from Texas a friend, bringing the ex- 
citing news that oil men in the Spin- 
dletop were earning as much as $3 
» day—a pretty fancy figure at that 
time. It was in fact a lure too enticing 
to be ignored, and on March 17, 1903, 
we find Lin breaking into the petro- 
leum business as a rotary roughneck 
in the Evangeline field of Louisiana. 
Sixteen months later he was hired by 
Hayward Brothers Oil Corporation as 
. driller. 

About three years after this, Hay- 
ward Brothers sold out to Gulf Oil 
Company, and shortly thereafter a 
Standard of California representative. 
J. R. McAllister, foraging around 
Louisiana in search of rotary rigs and 
otary drillers for his company, 
igned up Lin Little and several others, 
including Cy Bell. The party landed 
in California in 1908, and Lin was 
immediately assigned to a well in 
King City, Monterey County. 

When the eastern group, of which 
Lin Little was a member, first arrived 
in California with their new system of 
drilling, they were not too well re- 
ceived. It was generally argued that 
the rotary mud would seal off the oil 
sands and do irreparable damage to 
ithe wells. All sorts of other reasons 
vere developed by the up-and-down- 

rs to discredit rotary drillers and 
their new fangled methods. But they 
nad little effect. The swivel-necks were 
not to be diverted or dissuaded, and 
in time, as is now well known, they 
produced results. Lin points out that 
in all probability nothing so hastened 
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LINDSAY BUFORD LITTLE 
Petroleum Production Pioneer 


the transition from cable tools to ro- 
tary in California as the fact that the 
cable tool drillers who were at first 
mortally afraid they would lose their 
jobs, were quickly educated in the new 
techniques and eventually themselves 
became rotary drillers. 

The rotary outfits were then very 
small and light—the prime mover be- 
ing commonly a single-cylinder 9 by 
10 in. steam engine, with everything 
else in proportion. It took from 60 to 
100 days to drill a 3000 ft well, what 
with blowouts, twist-offs, and all the 
other difficulties with which they were 
plagued. There was no electricity at 
the rigs, and for illumination at night 
they used primitive oil lamps. They 
sometimes even used natural gas for 
night lighting. And, to show their 
further disregard for safety, often had 
a forge right on the derrick floor. But 
improvement came fast and in a short 
time advances were being made in 
all phases of the drilling process. 

In 1909 Lin was moved to Taft. 
Here he adopted George Keniston as 
his drilling partner, and together they 
began a series of drilling operations 
on Section 20. He was appointed ro- 
tary drilling foreman in 1911, and 


for about 24% years he took care of 
his new responsibilities so capably 
that he was then elevated to the post 
of division superintendent in charge 
of the Midway division—an office he 
held for more than 6 years. 


In 1919, Little was appointed gen- 
eral superintendent of Standard of 
Cal’s entire San Joaquin Valley area. 
with headquarters in Bakersfield. Un- 
der his supervision the first explora- 
tory well on the Hays property at Elk 
Hills was successfully completed. So 
also on February 12, 1920, was the 
now famous Tupman No. 1, which 
inside of a year had produced 1,692, 
724 bbl, thus establishing the west 
side of Elk Hills as the site of a sub- 
stantial subsurface petroleum reser- 
voir. He remained in the Valley for 
7 more years and then was moved to 
Los Angeles headquarters as general 
superintendent of the Southern Dis- 
trict. Here his jurisdiction extended 
over everything south of the Tehach- 
api, an assignment that until his re- 
tirement on December 1, 1942, kept 
him as fully occupied as any man has 
a right to be. 


—Courtesy of Petroleum 
Production Pioneers. Inc 
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Supreme Court Upholds 
Col-Tex Refining’s Claim 


Col-Tex Refining Company has 
been backed up by the U. S. Supreme 
Court in its claim that it did not have 
to buy crude ratably from all fields 
on its 65-mile pipe line in four West 
Texas counties. The Texas Railroad 
Commission had ruled that a pur- 
chaser must buy oil ratably among 
fields as well as take ratably from 
wells within each field. 

In Austin, Representative Joe Kil- 
gore of McAllen has announced he 
would sponsor a bill in the present 
session of the legislature that would 
make it clear the Railroad Commis- 
sion did have the power to require 
ratable taking of oil from all fields. 
If passed, this bill would nullify the 
effect of the Supreme Court’s ruling. 


Venezuelan Ambassador to 
U.S. Inspects Oil Facilities 


Venezuela’s Ambassador to the 
United States, Dr. Antonio Martin 
Araujo, arrived in Dallas recently, to 
tour oil and gas production, transpor- 
tation, and distribution facilities of 
Texas and to inquire into oil and gas 
conservation practices. 

Ambassador Araujo was accom- 
panied to Dallas by other Venezuelan 
officials, including Dr. Jose Martorano 
Battisti, Minister Counsellor for Pe- 
troleum; Dr. M. A. Burelli Rivas, Em- 
bassy Counsellor; and Colonel Luis 
A. Calderon, Acting Military Attache. 

The invitation to Dr. Aaujo was 
made by Jake L. Hamon, President of 
Mid-Continent Oil and Gas Associa- 
tion. 


Gasoline Demand at Peak 
In 1950, The API REPORTS 


The domestic demand for gasoline 
rose 8.26 per cent during 1950 to an 
all-time high of 40,613.400,000 gal. 
the American Petroleum Insti:ute re- 
ported in its annual survey of gasoline 
consumption. The demand in 1950 
was more than three billion gallons 
higher than the 37,515,278,000 gal 
consumed in 1949. 

The new record consumption of 
motor fuel coincided with a sharp rise 
in automobile registrations of 10.7 
per cent in 1950 to a total of 40,313.- 
715, according to the Bureau of Pub- 
lic Roads. Truck registrations rose 
7.2 per cent and bus registrations 7.1 
per cent. 

Gasoline production in the United 
States passed the billion barrel point 
for the first time in 1950, totaling 
1,024,448,000 bbl or 43,026,816,000 
gal and accounting for 43 per cent of 
all oil products refined last year. 


THE -PETROLEUM ENGINEER, July, 195! 


Chapman Urges Use 
Of Synthetic Fuels 


Synthetic fuels have been discussed 
pro and con in Washington recently, 
with the Interior Secretary Oscar 
Chapman championing the cause. 
Three oil state senators have argued 
that the petroleum industry can meet 
all requirements from known re- 
serves. Chapman told the Senate 
Banking Committee that “it is time to 
put our oil shale and coal resources 
to work” in making gasoline oil and 
other liquid fuels. 

From Washington comes the report 
that negotiations are progressing on 
a $275,000,000 project — privately 
financed —to build coal hydrogena- 
tion plants to make synthetic liquid 
fuels and chemicals. It was stated that 
an eastern syndicate has lined up sev- 
eral leading banks and insurance 
companies to provide the necessary 
capital, provided the government is 
willing to enter into long-term pur- 
chase contracts for the output of cer- 
tain of the products. 

The U. S. Bureau of Mines will re- 
fine more than 300,000 gal of high- 
octane synthetic gasoline for testing 
in U.S. Army trucks and other equip- 
ment. The gas will be obtained from 
oil derived from western Kentucky 
bituminous coal. 


10C Faces Extinction 


The Interstate Oil Compact has 
only a short time in which to fight 
for extension of its existence. If by 
September 1 Congress has not granted 
authority to the IOC to continue its 
activity, this very worthy organiza- 
tion will expire. 

It has been reported that one or 
two members of the congressional 
committee before whom the compact 
extending bills are now pending have 
made unfavorable references to the 
Compact. 

The IOC works on a voluntary basis 
and the very lack of enforced rules 
and regulations may be baffling un- 
less the wholehearted cooperation of 
members is understood and it is real- 
ized that the main purpose of the 
compact is practical conservation. 


Research Book Out 


Scientific research done by the Na- 
tion’s engineering schools, and the 
part these schools play in building 
our scientific research capacity and 
training scientific manpower are sub- 
jects of a new book just off the press. 
called “Review of Current Research.” 
the Office of Technical Services, U. S. 
Department of Commerce has an- 
nounced. Copies of the book sell for 
$2.25, and may be obtained from the 
Office of Technical Services. U. S. De- 
partment of Commerce. Washington 


25, D. C. 









OllC Makes Plans For 
Oil Progress Week 


The Oil Industry Information Com- 
mittee, concluding its quarterly meet- 
ing in Denver, Colorado, approved a 
report on the supply and demand of 
oil products in 1951 to be presented 
personally by local oil men to the edi- 
tors of the nation. The report repre- 
sents findings from all segments of 
the industry. Basic plans were re- 
viewed for the nationwide observance 
of Oil Progress Week, October 14-20, 
when local oil men will again report 
to their own communities through 
speeches, radio programs, exhibits 
and special events. 

Supporting the efforts of local com- 
mittees will be billboards, service sta- 
tion window displays, exhibits, tie-in. 
newspaper and radio advertising. 


Oil Industry Will Have 
Its Own NPC Chairman 


The oil industry will once more 
have one of its own executives as 
chairman of the National Petroleum 
Council. This was a victory for the 
oil industry, which has been battling 
with Attorney General J. Howard Mc- 
Grath who has been insisting for sev- 
eral months that the chairman should 
be a paid government employee. With 
the aid of Secretary of Interior Oscar 
Chapman, however, Walter S. Hall- 
nan, president of the Plymouth Oil 
Company is serving as chairman of 
the council on a temporary extension 
of his. 1950 term, as it was decided 
not to change chairmen until this dis- 
pute with the Justice Department was 
settled. 


Cities Service Awarded 


Four divisions of Cities Service Oil 
Company (Delaware), took industry- 
wide awards, including one first and 
one second place, in the National 
Safety Council’s contest for the petro- 
leum industry for 1950. The explora- 
tion department of the geological di- 
vision was awarded a first - place 
plaque. The natural gasoline and 
chemical division won a second place 
certificate for completing a year’s op- 
erations without a reportable acci- 
dent. 


Standard Educators’ Host 


Representative educators from at 
least a dozen major universities and 
colleges in the West have been invited 
to spend two weeks “behind the 
scenes” with Standard Oil Company 
of California early next fall, to get a 
first-hand look at the oil business. The 
study is scheduled to begin Septem- 
ber 10. It is designed to complement 
Standard’s program of scholarships 
and fellowships, and its program that 
provides educational aids to schools. 
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Kan Trust for Quality, 
nnd for Service! 


IVALLS & BRYSON 


© There is real protection for you in BS&B’s 58 years of tank 
experience. BS&B has developed precision fabrication and accurate 
quality control throughout production. BS&B branches, close-by 
wherever oil is found, provide speedy reliable erection service. 


BS&B Bolted Tank capacity is easily increased or decreased at the 
site. They are adaptable to your exact needs. They are easily trans- 
ported . . . many have been shipped via pack horse or by plane into 
undeveloped areas. 


And the tightness of BS&B Bolted Tanks can boost your profits! 
You can easily hold the light ends of your crude by using these 
tried and proved tanks. 


Compare the speed and ease of erection .. . the modest first cost 
... the long, trouble-free service life . . . the versatility .. . the unique 
widespread service organization. Yes . . . compare and you will find 
the leader is BS&B . . . Tank Supplier to the Industry for nearly 
six decades! 


Call your BS&B Man today . . . or write for latest information. 


BLACK, SIVALLS & BRYSON, INC. 


OIL AND GAS EQUIPMENT DIVISION, RM. 14C 
2131 Westwood Bivd. Oklahoma City, Okla. 











Crown Royalties Up 
On Alberta Oil 


Crown royalties have been in- 
creased 12.5 per cent at production 
of about 50 bbl a day, on Alberta 
oil, according to N. E. Tanner, minis- 
ter of mines and minerals. They will 
be scaled down sharply from 50 to 
about 5 per cent at 25 bbl per day 
and up from 50 to the maximum of 
162/3 per cent at a rate between 125 
to 150 bbl a day. 

The Western Canada Petroleum As- 
sociation had protested the increase, 
on the grounds that out of $84,000,- 
000 worth of oil produced in Alberta 
in 1950 the government had reaped, 
at no risk, an income of nearly $50,- 
000,000 from royalties, lease, and res- 
ervation fees, and sale of Crown lands. 
The oil industry spent $150,000,000 
in exploration netting only about half 
that sum from sale of oil after royalty 
payments. 


imperial Ups Oil Price 


Imperial Oil Company has an- 
nounced price increases of 1 to 3 cents 
a barrel for crude oil from Alberta 
oil fields. The changes became effec- 
tive on deliveries dating from June 1. 
Oil from the Golden Spike field re- 
ceived the biggest boost, with an in- 
crease of 3 cents per barrel, bringing 
the price to $2.62. In Redwater crude 
oil will be increased 2 cents, making 
the price $2.46 a barrel. 


, 


The group above is discussing the $14,000,000 natural gas production loan 


Penn Grade Oil Men 
Discuss Steel Problems 


A lack of steel for drilling and de- 
velopment and crude oil prices frozen 
at an “inadequate level” form major 
problems facing the Pennsylvania oil 
industry, speakers told a meeting of 
the Pennsylvania Grade Crude Oil As- 
sociation in Pittsburgh recently. 

C. E. Streeter of Bradford, Pennsy]l- 
vania, president, opened the organiza- 
tion’s 28th annual meeting in Hotel 
William Penn. He contrasted boosts 
of 35 per cent in textile prices and 22 
per cent in farm prices with an ad- 
vance of 6 per cent in Pennsylvania 
crude since outbreak of the Korean 
war. 

George J. Hanks of Bradford, presi- 
dent of South Penn Oil Company and 
association vice president, warned, 
“Without steel being available to our 
industry in required amounts, the sup- 
ply of Penn Grade crude cannot be 
maintained.” He said steel available 
now and expected in the next quarter 
will be exhausted in view of the cur- 
rent drilling and developing rate. 


Louisiana Oil Anniversary 


Louisiana is celebrating its Golden 
Oil Jubilee on September 21, 22, 23. 
September 21 is the anniversary of 
the discovery of oil in Louisiana, 
which took place in the Jennings field 
on September 21, 1901. Celebrations 
will be held in the city of Jennings. 
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recently made to the Delhi Oil Corporation. They are: Seated, Fred F. Florence, 
president, Republic National Bank, and P. T. Bee, executive vice praesident, 
Delhi Oil Corporation, Dallas, Texas; |. D. Burstein, attorney for New York Life 
Insurance Company, New York. Standing: Byron Mitchell, vice president, 
Society for Savings, Cleveland, Ohio; Rushton L. Ardrey, vice president, Re- 
public National Bank, and Eugene M. Locke of Locke, Locke and Purnell. 
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Anti-trust Charges Dropped 
Against Oil Companies 


Latest development in the govern. 
ment’s “Mother Hubbard” anti-trust 
suit against the American Petroleuin 
Institute and 225 oil companies, which 
was dropped recently, proved that the 
case had been legally dead since Oc. 
tober 31, 1948, Milburn Petty, The 
Petroleum Engineer Washington cor- 
respondent, reported. When dismissal 
papers in the case were filed, a docket 
book entry showed that the case had 
been dropped under Rule 13, which 
automatically dismisses a suit that has 
been inactive for 6 months. 

Although the rule requires that all 
parties concerned in the case be noii- 
fied, it also states that should the par- 
ties not be notified, the case is still 
dismissed. 

The mass suit had charged the de- 
fendants with monopolizing the oil 
industry—from crude oil producis 
through retail sale of finished prod- 
ucts. Attorney General J. Howard Mc- 
Grath announced dismissal of the 
“Mother Hubbard Case” because the 
suit was too complicated. Same objec- 
tives will be pursued through separate 
actions involving fewer defendants 
and more limited issues, McGrath 
stated. 


Oil Concerns Found Guilty 
Of Monopolistic Practices 


Five Standard oil companies and 
Atlas Supply have been found guilty 
of monopolistic practices in tire, bat- 
tery, and auto accessory sales. The 
government charged that the com- 
panies used their vast purchasing 
power to force manufacturers to give 
them lower prices or discounts and re- 
bates denied other competitors. 

The decision, made by Examiner 
Everett F. Haycraft, was filed with 
the Federal Trade Commission and 
will become FTC’s decision automat- 
ically in 30 days unless there is an 
appeal or the FTC initiates a review. 

Haycraft’s finding of violations of 
the Federal Trade Commission act 
and the Clayton antitrust act were di- 
rected against Standard of New Jer- 
sey, Kentucky, California, Ohio, and 
Indiana, and Atlas Supply of Newark. 


Phillips Buys Penn-O-Tex Oil 


Phillips Petroleum Company has 
purchased all of the capital stock of 
Penn-O-Tex Oil Corporation of Min- 
neapolis from Mr. and Mrs. F. M. 
Starling, long time residents of that 
city. Facilities acquired by Phillips 
include a water terminal on the Mis- 
sissippi River, a four truck loading 
dock, a 16-spot tank car loading rack, 
six storage tanks with a capacity of 
351,000 bbl, and a rail termina! in 
Minneapolis. 
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iPAA Names Committee 
To Study Oil Supply 


J. Ed Warren of Midland, presi- 
dent of the Independent Petroleum 
Association of America, has an- 
nounced appointment of a committee 
to study and advise the association 
on the supply and availability of pe- 
troleum in the western hemisphere. 
Appointment of the committee was 
authorized by IPAA directors at their 
recent mid-year meeting in Denver, 
Colorado. Its study will include: 

1. Availability of oil in the West- 
ern Hemisphere. 

2. Study of sources of supply in- 
cluding means of making them avail- 
able for future use, and securing and 
embracing new areas of development, 
synthetic processes, conservation, and 
technological advancement. 

3. Means of building excess pro- 
ductive availability for future indus- 
try exploration for emergency defense 
requirements. 

4. Recommending legal means of 
correlating various sources of supply 
to encourage progressive growth with- 
out injury to individual areas. 


Rationing in U.S. Foreseen 
If Middle East Oil Lost 


Loss of Middle East oil to enemies 
of the United States might require ra- 
tioning of oil products here on a scale 
far more severe than ever before, 
Charles L. Harding of New York, di- 
rector in charge of Middle East oil 
affairs, Socony - Vacuum Oil Com- 
pany, reminded Pennsylvania Grade 
Crude Oil Association at Pittsburgh 
recently. “We have little excess pro- 
ducibility on which to draw if we are 
called on to supply western Europe 
with oil now coming from Iran,” he 
warned them. 

Loss of Middle East oil, he said. 
would confront this nation with the 
choice of rationing its own people or 
turning its back on Europe after hav- 
ing spent billions to promote econom- 
ic recovery there. 


U. S. Oil Imports Down 


Imports of foreign oil and products 
totaled 808.400 bbl for the week ended 
June 9, and 838,700 for the four 
weeks ended that date. This compared 
with 908,300 bbl imported during the 
four weeks ended May 12, the Ameri- 
can Petroleum Institute has reported. 

The following table includes figures 
on imports of crude and residual oil: 





Four Crude ; 
Weeks Ended Oil 
SOG 547,900 
Weeks Ended 

YC (: 618,300 
—— 488,300 
SI 556,700 
Seer 528,200 


A. A. Stambaugh, chairman of the board, Standard Oil Company of Ohio; 


Nis 


R. S. Blazer, president, Ashland Oil and Refining Company; W. W. Vandeveer, 
director, Ashland; M. A. Baur, district manager, Socony-Vacuum Oil Company, 


at the testimonial dinner for Blazer. 


Blazer Gets Recognition 


Seventy-five members of the petro- 
leum club of the Cleveland, Ohio 
Chamber of Commerce attended a 
testimonial dinner for Rexford S. 
Blazar at the Cleveland Hotel recently. 
Blazer is a pas president and director 
of the Cleveland Petroleum Club and 
an active member for many years. He 
was recently elected president of Ash- 
land Oil and Refining Company. 

Blazer is also president of two Ash- 
land affiliates: Allied Oil Company of 
Cleveland and Frontier Oil Refining 
Corporation of Buffalo. He is a direc- 
tor of the National Petroleum As- 
sociation and the Western Petroleum 
Refiners’ Association. He has been as- 
sociated with Allied Oil Company and 
active in oil industry affairs for nearly 
25 years. 


Fuel Oil Prices Boosted 


Fuel oil prices have been raised 
along the Eastern seaboard by the 
major oil companies, on the author- 
ity of the Office of Price Stabilization 
in a move to increase coal consump- 
tion in the face of a possible fuel 
shortage this winter. Price increases 
ranged between 17 cents and 31 cents 
a barrel, with prices raised 30 cents 
at New York, Philadelphia, and Balti- 
more, and 31 cents at Boston. Most 
companies boosted prices on all 
grades of heavy fuel oil. 


Other 


~—_— Products Total 

259,200 21,600 838,700 
306,600 29,700 954,600 
260,800 35,800 784,900 
230,100 20,100 806,900 
239,400 808,400 


22,800 
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French Engineers in U. S. 


The French petroleum industry has 
sent 11 young engineers to this coun- 
try on a 9-month study, which is ex- 
pected to make an important contri- 
bution to the French output of petro- 
leum products. The engineers, who 
have -completed the most advanced 
academic training available in France, 
also have some experience and a good 
knowledge of the different aspects of 
the vital oil industry in France. 

Their study of the U. S. oil industry 
is sponsored under the technical as- 
sistance program of the Economic Co- 
operation Administration. It will con- 
sist for the most part of in-plant train- 
ing with various American oil com- 
panies, under the direction of the Uni- 
versity of Texas. 

The young engineers’ studies and 
training will be planned to fit the 
French oil industry’s needs in the four 
fields of prospecting, production, re- 
fining and utilization. 


Indonesia May Request 
Increased Oil Royalty 


A report from Indonesia states that 
rumors of nationalization of Indone- 
sia’s huge oil fields are prevalent. 
Teuku Hassan, former governor of 
the Province of North Sumatra, is 
sponsor of new legislation, which de- 
mands that the big oil companies 
share substantially larger shares of 
their profits with the government. 

Indonesia, chief producer of petro- 
leum in the Far -East, produces an- 
uually 6,000,000 tons of oil products. 
Most of the country’s oil production. 
is handled by two foreign companies, 
the BPM of the Royal Dutch Shell 


group and Standard Vacuum. 
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PERSONALS 


> Herbert E. Randlett, Jr., has 
been named technical representative 


in the New York office of Shell De- 


velopment Company. He replaces ~ 


Harry K. Sutherland who has left 
for California where he will be as- 
sistant director of Shell Oil Com- 
pany’s agricultural laboratory at Mo- 
desto. Randlett, who joined Shell in 
1939 as a chemist at Martinez, Calli- 
fornia, was transferred to San Fran- 
cisco as an engineer in 1943. In 1950 
he was named administrative assistant 
to the director of research at Shell De- 
velopment’s Emeryville laboratories, 
a position he held until his present 
appointment. 


> Herbert A. Gidney has retired 
from his official positions with Gulf 
Oil Corporation, the board of direc- 
tors has announced. He has been as- 
sociated with Gulf for more than 31 
years as a member of the board, ex- 
ecutive vice president, a member of 
the executive committee, finance com- 
mittee, and numerous other important 
management and employee benefits 
committees. He joined Gulf in Jan- 
uary, 1920, becoming chief account- 
ing officer in the same year. He be- 
came comptroller in 1925; vice presi- 
dent in 1935. His election as a direc- 
tor of the company and its principal 
domestic subsidiaries followed in 
1941, and was elected executive vice 
president in 1948. 


>» E. C. Petty, professor of econom- 
ics at the University of Oklahoma, 
has accepted a scholarship granted 
by the Foundation of Economic Re- 
search, to study world movements of 
crude petroleum and its products. He 
will study particularly crude oil 
movements in the Caribbean basin 
and the oil fields surrounding the 
Gulf of Mexico. Before joining the 
University in 1927, Petty was econo- 
mist for Marland Oil of Ponca City, 
Oklahoma. 


> Erasmo T. Guerrero, whé last 
year received a $2000 fellowship from 
Magnolia Petroleum Company for 
eraduate study in petroleum engineer- 
ing at Texas A. and M. College, has 
been named to receive the award 
again this year and complete his 
study. Under the Magnolia fellow- 
ship, he is working for his doctor’s 
degree, studying the effect of surface 
and interfacial forces on the recovery 
of oil from petroleum reservoirs. 
Magnolia Petroleum Company is 
sponsoring the fellowship to encour- 
age petroleum engineering studies of 
a fundamental nature on the doctorate 
level. The $2000 covers a 10-month 
period of study. 
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> Carl E. Cummings, superintend- 
ent of The Texas Company Beacon 
Laboratories, has been named com- 
manding officer of The Quartermaster 
General’s Petroleum Augmentation 
Unit. The unit, activated in Novem- 
ber 1950, is an integral part of the 
Organized Reserve Corps program. It 
was established to provide a nucleus 
for rapid expansion of the Army pe- 
troleum organization in the eveat of 
emergency. 

Including Col. Cummings, the unit 
consists of 17 Army Reserve Officers 
primarily from the petroleum indus- 
try. These are: Lt. Col. F. P. Robin. 
son and Capt. R. H. McGuiney of 
Ethyl Corporation; Lt. Col. D. D. 
Mossman of Hunter College; Lt. Cols. 
J. A. Dimock, J. L. Bauer, Jr., and 
R. J. Finnegan, and Major W. B. 
Endendyk of Esso Standard Oil Com- 
pany; Lt. Colonel H. J. Holcomb and 
Captain J. C. Clarke of Socony- 
Vacuum Oil Company; Majors Thorn- 
ton Beall, and C. H. Phillips, and 
Captain J. C. Pearson of Shell Oil 
Company; Majors J. B. Stobaeus, Jr., 
Enjay Company, Inc., and C. H. 
Peckworth of Platt’s Oilgram; Cap- 
tain E. E. Hunter of The Texas Com- 
pany; and Ist Lt. A. E. Bruggemann 
of Mercury Oil and Shipping Com. 
pany. 


> C.E. Streeter, Bradford, Pennsy!- 
vania, oil producer, was reelected 
president of the Pennsylvania Grade 
Crude Oil Association for a third one- 
year term, at the 28th annual meeting 
recently. The association’s board of 
directors, meeting in Hotel William 
Penn, named as a new officer C. A. 
Chipman, oil producer of Bolivar, 
New York, second vice president, 
George J. Hanks of Bradford, presi- 
dent of South Penn Oil Company, 
moved up from second to first vice 
president. 

Four new directors have been 
.elected: They are Jack Cashell, Pres- 
ton Oil Company, Columbus, Ohio; 
J. P. Healy, president of Bradford 
District Oil Producers Association, 
Bradford, Pennsylvania; G. Allan 
Reid, South Penn Natural Gas Com- 
pany, Parkersburg, West Virginia; 
and Knight Thornton, Thornton 
Oil Company, Wellsville, New York. 


> W. H. Kraft has been elected di- 
rector of Honolulu Oil Corporation. 
Kraft and F. M. Cole were elected 
vice presidents. Kraft was employed 
by Honolulu Oil Corporation in 1925, 
and has been in charge of all gas and 
gasoline operations of the company 
throughout California and the Mid- 
Continent for over 10 years. Cole was 
employed by the company in 1937 
and has been assistant to the executive 
vice president since 1947. 





Dr. Robert E. Wilson 
>Dr. Robert E. Wilson, of Chi- 


cago, chairman of Standard Oil Com- 
pany presented the third Cadman Me- 
morial Lecture at the Royal Institu- 
tion in London, England, recently. He 
addressed the Institute of Petroleum 
on “Competitive and Cooperative Re- 
search in the American Petroleum In- 
dustry.” Second American to be so 
honored, he received the Cadman Me- 
morial Medal at the proceedings. The 
Cadman Medal is awarded by the In- 
stitute of Petroleum in memory of 
Lord Cadman, chairman of the Anglo- 
Iranian Oil Company and the Iraq 
Petroleum Company. 


> B. Bynum Turner has been 
elected a vice president of Ethyl Cor- 
poration. He will direct a new depart- 
ment, which has been established to 
unify all of the company’s activities 
in research, engineering, product de- 
velopment, and new construction. 

Turner, who has been general man- 
ayer of the manufacturing department 
since December, 1949, will be suc- 
ceeded by Clinton W. Bond. Roy 
N. Clothier has been named plant 
manager to fill Bond’s post at Baton 
Rouge, Louisiana, and Wallace F. 
Armstrong has been appointed plant 
manager of the Houston, Texas. plants 
now being constructed. 


> George V. Holton, chairman of 
the board of Socony-Vacuum Oil 
Company, Inc., has been re-elected 
president of the Commerce and In- 
dustry Association of New York, Inc. 
Holton, who is entering his second 
one-year term as president of the as- 
sociation, became associated with So- 
cony - Vacuum as associate general 
counsel in 1931, when the Vacuum 
Oil Company, of which he then was 
a director and general counsel. 
merged with the Standard Oil Com- 
pany of New York to become Socony- 
Vacuum Corporation (now Socony- 
Vacuum Oil Company, Inc. ) 
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> E. F. Kindsvater, Phillips Petro- 
leum Company has been transferred 
to the Washington office of the com- 
pany, where he will work primarily 
on the procurement and allocation of 
materials. Other changes in the com- 
pany’s engineering and research and 
development departments are: 

George R. Benz has been named 
head of the engineering department, 
after 26 years in that department. He 
replaces A. H. Riney, whe has re- 
signed as vice president, after being 
head of the engineering department 
for 30 years. Riney will be available 
for consultation by the manager of 
the engineering department and on 
specific assignment of the chairman 
or the president. Benz will be replaced 
by C. K. Buell, presently assistant 
manager of the chemical engineering 
division of the research and develop- 
ment department. R. C. Cole will re- 
place Buell as assistant manager, and 
R. E. Weis succeeds Cole as super- 
intendent of Philtex experiment sta- 
tion. 


> Gentry Lee, of Tulsa, Oklahoma, 
has been appointed general counsel 
of Cities Service Oil Company (Dela- 
ware). Frank H. Bacon of the 
Bartlesville legal staff has been ap- 
pointed general attorney. 

Lee is a partner in the law firm of 
Conner, Winters, Lee, and Randolph 
and has been engaged in the general 
practice of law in Tulsa for several 
years. He is general counsel and sec- 
retary of Bareco Oil Company and 
has been a director of that company 
since 1939. He is also serving on the 
legal committee of Western Petroleum 
Refiners Association. He attended 
Southern Methodist University in 
Dallas and received his law degree 
from the University of Oklahoma in 
1924. Lee was president of the Tulsa 
Bar Association in 1950. 


> Allen Howard, manager of Shell 
Oil Company’s auditing department 
was elected president of the New 
York chapter of the Institute of In- 
ternal Auditors, it was announced re- 
cently. 


> W.S.S. Rodgers has been elected 
chairman of the Board of the Arabian 
American Oil Company (ARAMCO). 
He succeeded H. D. Collier, who 
had served as chairman sihce 1940. 
Collier remained as a director of the 
company. 


> William D. Bickham, secretary 
of Socony- Vacuum Oil Company, 
Inc., has been elected a vice president 
of the American Society of Corpo- 
rate secretaries. He was also elected 
to the board and executive committee 
of the society. 
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HELP WANTED 
Applications now being received from WANTED 


Petroleum, Chemical and Mechanical CHIEF ENGINEER 


Engineers with a Ph.D. degree and 
petroleum reservoir engineering experi- 
ence for teaching positions on the petro- 


























For expanding natural gas trans- 
































lowe ongineecing stall of = Seuthwen- mission company located in Mid- 
ern institution. Salary based on back- western Region desires Chief 
ground. Initiative essential. Interviews - Engineer for the organization, su 
during “July and September. Appoint- pervision and control of company’s 
ments effective September 1. Consulting engineering department. Must be 








and research encouraged. Send all data, experienced in the natural gas field 
including a recent photograph, to Box ; 


‘ including compression, transmis- 
128, The Petroleum Engineer, Box 1589, P & P : 
Dallas, Texas sion, and measurement. Permanent 
position. Salary commensurate with 
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= particulars of education, past ex- 











perience and recent photograph. All 











replies will be treated with the 


PROCESS PUMPS strictest of confidence. Write Box 


126, c/o The Petroleum Engineer, 
Unused Sur plus P. O. Box 1589, Dallas, Texas. 


2—QUIMBY Size 314 double external 
bearing and gear screw pumps. Steam 
———- body. Water cooled stuffing 
Oxes. ——————————————— SS 


1—BYRON JACKSON Size 1/2 x 2 x 










































































10” “= — a poe 
pump. Cast steel case, chrome stee 
closed impeller. Class D design, For POSITION WANTED 
handling high temperature liquids. _ Electrical Baginess. 25 years’ cupetionas 
in power plant construction and layout, 
PRICED WELL BELOW CURRENT COST natural gas compressor stations and cor- 
COAST EQUIPMENT CO. rosion control equipment desires position 
SAN FRANCISCO with responsible company who can insure 
40 ermanent position with proper salary. 
948 Bryant St. MArket 1-57, rite Box Number 361, Woodstock, Iil. 





















































WANTED 
WANTED 
Mechanical Engineer with oil 
equipment and hydraulic experience 
for position with California equip- PIPE LINE 
ment concern of long standing. SUPERINTENDENT 











Write to Box 127, c/o The Petro- 
leum Engineer, P. O. Box 1589, 
Dallas, Texas, stating age, educa- 
tion, experience, present occupation 





Large natural gas company lo- 
cated in Midwestern Region needs 


















































and salary. pipe line superintendent having ex- 
perience with construction mainte- 
nance and operation of large gas 
transmission lines. Age between 35 
OO and 50. Permanent position. Salary 
commensurate with experience. 
Please write giving full particulars 
SPECIAL OFFERING! of personal background, education, 
LINE PIPE experience, and recent photograph. 
50,000’ 7” O. D. X 17# excellent All replies will be treated with 
grade used lapweld pipe, Range 1, strictest confidence. Write Box 125, 
either threaded and coupled with c/o The Petroleum Engineer, P. O. 
10 V-thread or plain end, ready for Box 1589, Dallas, Texas. 
welding. 
Immediate delivery—subject to 
prior sale. 
This is an excellent substitute for yO 
either 6” or 8” line pipe. 
Other sizes of new and used cas- 
ing and line pipe available for im- MECHANICAL PETROLEUM 
mediate delivery! ENGINEER 
FOR FULL DETAILS CONTACT with 5 or more years experience 
A. J. STRUBEL, Broker For Design of Oil Field Equipment 
Gjaney 1791 (Day Phone) Union Tank & Supply Company 
Hudson 8152 (Night Phone) P. ©. Box 2092 Houston 1, Texas 























































































































To obtain more information on products advertised see page E-33 E-9 





What’s U.S. Rubber 


doing to bring more 
to the refinery? 



















‘U.S.” standards in safety and durability 
usually exceed those of safety boards and 
protective statutes. That’s why “U. S.” 
has won a preferred place in modern, 
well-protected refineries. United States 
Rubber Company engineers are con- 
stantly developing new applications for 
hose, making hose do things it has never 
done before. Over one hundred years of 
experience and great stocks of research 
data enable them to solve almost any 
hose problem presented. Tell them about 
your hose problems. For further informa- 
tion write to address below: 


PRODUCTS OF 


UNITED 


STATES 


safety 


United States Rubber Com- 
pany laboratory. Samples 
from every roll of carcass 
material used in steam hose 
are tested for strength, stretch 
and other performance quali- 
ties. On a special outdoor 
rack, constantly flexed hose is 
tested by passing high pres- 
sure steam through it for 
thousands of hours. 





RUBBER 







Sais aie one 


ep tBe 





ma 


a at ee 
U. S. MATCHLESS CARBOLIZED FiRE 
HOSE has new flexibility, light- 
ness and pressure resistance, 
while retaining its desirable 
“soft” characteristics. The 
tube is of the best extruded 
rubber, assuring an extremely 
smooth waterway. Every 
length tested to 400 pounds 
pressure before shipment. 
Black or white cover and 
capped ends of high-grade 
neoprene to combat acid, 
fumes and burning sun rays. 





U.S. MATCHLESS STEAM HOSE is burst-proof. When, 
after long service, the rubber finally fails to 
resist the action of the steam, the steam /eaks 
through the wall structure, indicating a replace- 
ment should be made. It is excellent for steam 
supply lines from docks to oil barges and for 
fire protection in refineries. 


COMPANY 


ROCKEFELLER CENTER, NEW YORK 20, N.Y. 


E-10 To obtain more information on products advertised see page E-33 
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NACE, Annual nee and Exhibition, Hotel 


Statler, New_York, N. <, io 13-16, 1951 _ 
Binckley, © ~ (Hinton, @ H. ); ‘Special Discussion of 
Gas Well ‘Pésting, IOCC, Summer Meeting, French 


Lick Springs Hotel, French Lick, Ind., Aug. 3-5, 1950 

Binder, George G., (Wh ite, Robert R), Synthesis of 
Methane From Carbon Dioxide _ Hydrogen, Chem. 
Engr. Prog. 46, 11, 563-574, Nov., 1950 

Bircher, J. R., (Dressl er, R. G.), The Bureau of Mines 
Gas-Synthesis Demonstration Plant at Louisiana, 
Missouri, ASME, Petr. Mechan. Engr. Conference, 
New Orleans, La., Sept. 25-28, 1950 

Bird, F. S., (Toler, Jack), Corrosion Problems in Off-Shore 
Petroleum Operations, NACE, Annual Meeting, South 
Central Region, Rice Hotel, Houston, Tex., Oct. 9-10, 


1950 

Bishop, F. W., Photometer for Electron Microscope, 
Electronies 23, 110-11, Sept., 1950 

Bishop, Louis C., (Liddell, Robert W.), Use and Misuse 

Organic Water Conditioning Materials, Midwest 

Power Conference, ‘Sherman Hotel, Chicago, III, 
April 4-6, 1951 
lack, R. W., (Myers, J. H.; Hightower, C. L.; Wilson, 
W. O.; and McKenzie, J. H.), Establishing and Main- 
taining an Effective Fire-Control and Safety Program, 
API,. Annual Meeting, Biltmore and Ambassador 
Hotels, Los Angeles, Calif., Nov. 13-16, 1950, (a panel 
discussion) f 

Blair, Charles M., Jr., Some Applications of Organie Cor- 
rosion Inhibitors in the Petroleum Industry, NACE, 
Annual Conference and “eo Hotel Statler, New 

N. Y., March 13-16, 195 

Blair, P, M., (Osoba, J. S.; Richardson, J. G.; Kerver, 

- and Hafford, J A.), Laboratory Measurements 
of Relative Permeability, AIMME, Petr. Br., New 
Orleans, La., Oct. 4-6, 1950 

Blazer, Paul G., Independents Help Keep Oil Industry 
Competitive, Petr. Refiner 29, 6, 63-65, June, 1950 

Bliss, Jack E., (Locke, L. Core Analysis Techniaue 
for Limestone and Dolomite, World Oil 131, 4, 204-207, 
Sept., 1950 

Blohm, C. L., (Riesenfeld, F. C.), Corrosion in Amine 
Plants, ASME, Annual Petr. Mechan. Engr. Con- 
ference, Roosevelt Hotel, New Orleans, La., Sept. 24- 


28, 1950 

Blohm, C. L., (Frazier, H. D.), Don't Let This Happen 
to Your Cooling Tower, Chem. Engr. 57, 9, 140, 
Sept., 1950 

Bloomquist, W. C., Grounding of Industrial Systems, 
Midwest Power Conference, Sherman Hotel, Chicago, 
Ill, —o 1951 

Blount, W. Two-Way Radio Expedites Colorado 
Interstate Ruaon Oil and Gas J. 49, 50, 235-236, 
April 19, 1951 : 

Blue, R. W., (Holm, V. C. F.), Hydrogen-Deuterium 
Exchange Activity of Silica-Alumina Catalysts, Ind. 
and Engr. Chem. 43, 2, 501-505, Feb., 1951 

Blue, R. W., (Engle, C.F. ), Hydrogen Transfer Over 
Silica-Alumina Catalysts, Ind. and Engr. Chem. 43, 2, 
494-501, Feb., 1951 

Blumer, A. z., "How to Control Welding Quality in a 
Petroleum Refinery, Oil and Gas J. 49, 24, 94, 96, 101- 
102, 105, Oct. 19, 1950 

Blumer, A. F., Welding Quality Control in a Petroleum 
Refinery, ASME, Annual Petr. Mechan. Engr. Con- 
ference, Roosevelt Hotel, New Orleans, La., Sept. 24- 
28, 1950 

Boas, Arnold, (Benedict, Manson), Separation of Gas 
Mixtures by Mass Diffusion, Part Il, Chem. Engr. 
Prog. 47, 3, 111-122, March, 1951 

Boatwright, John W , Competition Insures Seepsadninn, 
Joliet Rotary Club, Joliet, Ill., Oct. 17, 1950 ‘ 

Boatwright, John W., The Petroleum Jobber in a Mobi-' 
lization Economy, : Indiana Independent Petr. Assn. ;. 
Inc., South Bend, Ind,, April 25, 1951 

Bobrowski, . ty (Cook, “Alton B. and Spencer, G. B.), 
Special’ Considerations in Predicting Reservoir Per- 
formance of Highly Volatile Type Oil Reservoirs, 
Al ; ig Br., — Orleans, La., Oct. 4-6, 1950 

Boedecker, E. R., (Lynch, C. C.), The Solubility of- 
Hydrogen Bromide in Normal Paraffin Hydrocarbons, 
J. Am. Chem. Soc. 72, 3234-6, July, 1950 

Boggess, Heriry, The Prevention of Accidents in Natural 
Gasoline Piants, NGAA, Permian Basin Regional 
Meeting, Settles Hotel, Big Spring, Tex., Feb. 23, 1951 

Boner, C. J., Influence of Chemical Structure of Lubri- 
ont Oil on the Manufacture of Lubricating Grease, 
NLGI, Annual Meeting, Edgewater Beach Hotel, 
Chicago, . Oct. 30-Nov. 1, _ 

Bonner, (Seidel, Arthur H. ), Inventions and 
Potente, Pari Petr. Refiner 29, 6, 99-102, Juné, 1950 

Booser, E. R., (Hersh, R. E.; Fenske, M. R.; and Koch, 

L wade Rive Analysis of Hy. drocarbon iMistores, J. of 

the Institute of Petr. 36, 322, 624-668, Oct., 1950 

Borden, Guy, Jr., (Rzasa, Michael J.), Correlation of, 
Bottom Hole 4 | rr J. of Petr. Technol. II, 
12, 345-348, Dec., 195 

Boswell, B. Clifford, (Che, Ju Chin; Donovan, J. Richards 


and Fuhrmeister, L. Charles), How to Estimate Platd * | 


Efficiency, Part 2, Petr. 
Feb., 1951 

Botset, H. G., Current Status of Secondary Recovery 
Research, Pennsylvania Grade Crude Oil Assn., 
Pittsburgh, Pa., June 15, 1950 


Processing 6, 2, 154-157, 
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LAUGH with BARNEY 


ii > <i <i <i <i 


One day Winston Churchill was 
being bedeviled by a persistent critic, 
who loftily declared: “I am a firm be- 
liever in fighting the enemy with his 
own weapons.” 

“Really?” Mr. Churchill replied, 
puffing deeply on his inevitable cigar. 
“Tell me, how long does it take you 
to sting a bee?” 

v gv ¥ 


Mother (trying to induce little 
daughter to go to bed early): Why, 
even the wee little chickens go to bed 
at sundown. . 

Little Daughter: Yes, but the old 
hen goes with them. 


7 i i 


A group of doctors were sitting 
around a conference table, and dis- 
cussing subjects of recent interests, 
such as the ethical question of how to 
treat hopeless and helpless sufferers. 
The subject of so-called “mercy kill- 
ings” was given some attention. 

Then someone raised the subject of 
what to do about babies that are born 
mentally deficient, or hopeless idiots. 
Should a battle be made to save such 
babies, or should they be allowed to 
pass away? There were adherents to 
both sides of the discussion, One doc- 
tor spoke up strongly for saving men- 







LANE@ WELLS 


RADIOACTIViT 
WELL LOG y 


tally deficient babies, no matter how 
hopeless their cases might seem. He 
thought they should be given a chance 
to live. 

“What the hell?” he argued. “They 
could always do something! If the 
worst came to the worst they could 
play Canasta.” 


1 e v 


A contractor went out to look over 
one of his postwar homes. Walking 
up to a house in which a carpenter 
was working, he whispered: “Can you 
hear me through this wall?” 

“Yep!” 

“Can you see me?” 

“Not very well.” 

“That,” said the contractor jubi- 
lantly, “is what I call a darned good 
wall.” 


Y cd 7 


A young woman just home from 
college for summer vacation and very 
enthusiastic about the benefits of 
physical culture, said to her father: 
“Just watch this exercise. To develop 
the arms, I grip the rod by one end 
and move it slowly from left to right.” 

“Well, well!” exclaimed the father. 
“What won’t science discover next! 
If that rod had straw on the other end 
you'd be sweeping.” 





EVIDENTLY A 


FLUID- FILLED 
FORMATION/ 








The owner of a new Oldsmobile 
was very much impressed by the 
salesman’s assertion that it would 
easily pass 100 miles per hour and 
ease on up to 120. He was preparing 
to test the truth of this statement on 
a long stretch in the country one cay 
when an old fellow in an A-model 
flagged him down. “Well,” said ithe 
old timer, “I wuz fixin’ to ax ye if yeed 
push me into the service stashun }ut 
I guess ye wouldn’t wanna run the 
risk of scratchin’ ye new car.” But 
after telling the fellow he had a long 
chain, the fellow agreed to tow him 
in. Going on down the road, the fel- 
low kept thinking of what speed his 
car would get and forgot the A-model 
being towed behind. Quickly he sped 
up to 60 to 80 and gradually eased 
by the 100 mark. In the distance be- 
hind a cop’s siren began screaming. 
Failing to catch up with the speeding 
cars, the cop soon pulled over to the 
side of the road and notified the next 
station up the road that a maniac was 
speeding that way and to be careful 
in catching him. “But the damnable 
part of it is,” he shouted, “there’s 
a fellow in an A-model behind blow- 
ing his horn and screaming to pass.” 


y 7 Y 


An elderly Indian was about to be 
converted to Christianity and had 
been attending the mission church for 
several weeks. Suddenly he stopped 
going. The Missionary, seeing him one 
day, asked, “Sam, aren’t you going 
to come to church any more?” 

“Don’t think so.” 

“What’s the matter?” 

“That man Jesus all time broke.” 


y t y 


“You've read the quotation wrong. 
Miss Adams,” said the professor. 
“All men are created equal,’ is the 
quotation, not ‘All men are made the 
same way. 


gy i i 


St. Peter and St. Thomas Aquinas 
were playing golf one heavenly after- 
noon and St. Peter’s first drive was 
a hole in one. St. Thomas stepped to 
the tee and also scored a hole in one. 

“All right, now,” said St. Peter. 
“Jet’s cut out the miracles and play 
golf.” 


7 5 A ¥ 


We like the story about Louis 
Mountbatten who, while making an 
inspection tour of his command in 
the China-Burma-India theatre, stop- 
ped at an outpost to talk with a col- 
ored soldier. 

“Are you Indo-Chinese?” asked 
Lord Louis. : 

“No, suh,” replied the GI, “Ah’s 
out-doah Alabaman.” 
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Three Reasons Why 
a Cook Graphitic lron 


. 
Z 


Rings Cost less 
in the long runs 


First— 


Cook Rings are “job-engineered”. From data 
based on extensive field research and electronic 
indication of many makes of engines under aH 
operating conditions, Cook engineers can recom- 
mend the rings that are best suited to your own 
specific engine and operating conditions. 


Second— 


Cook Graphitic Iron is a proven ring material of 
known wear-resisting characteristics. It quick- 
ly develops a smooth anti-friction surface that 
keeps cylinder wear to a minimum and prolongs 
cylinder life. 


Third— 


Cook Graphitic Iron Rings are made to high 
precision standards. Their design and construc- 
tion features assure a long lasting, efficient seal 
of cylinder pressures. 


* * * * 


Yes, it’s this combination of correct application, a 
proven ring material and quality construction that 
pays off in better diesel performance. They’re basic 
reasons why I always say that Cook Graphitic Iron 
Rings are the only rings I can afford to buy. 





C. Lee Cook Mfg. Co., Incorporated, Louisville, 
Ky. Branch offices in Baltimore, Boston, Chicago, 
Cleveland, Houston, Los Angeles, Mobile, New 
Orleans, New York, San Francisco and Tulsa. 





GRAPHITIC IRON 








PISTON RINGS 
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OIL and GAS TRADE NEWS 


Rockwell Reports Industry 
Improved in South America 


W. F. Rockwell, Jr., president of 
Rockwell Manufacturing Company 
has just returned from a three-week 
trip to South Am- 
erica where he took 
a close look into 
the market poten-- 
tial for the interna- 
tional division of 
his company. He 
contacted the ma- 
jor oil companies 
in Venezuela to 
discuss their future 
plans and require- 
ments. In 1941, Rockwell represented 
his company on an industrial explora- 
tion tour of six South American coun- 
tries. 

“Tl was amazed at the industrial 
progress of the last decade,” he said. 
“Their manufacturing and materials 
handling techniques are vastly im- 
proved since that first visit—and labor 
seems more skilled and better trained.” 





W. F. Rockwell 


Cleco Names Agents 


The Cleco Division of the Reed 
Roller Bit Company, Houston, Texas. 
has announced the appointment of 
House of Pfaff, Inc., 10-36 49th Ave- 
nue, Long Island City 1, New York, 
as distributors of Cleco products in 
that area. Pfaff will handle the com- 
plete lines of Cleco and Dallett air 
tools and accessories. 


Oil Well Supply Opens 
Garland Plant to Visitors 


Several hundred customers and 
friends got a first-hand look at the 
operations of Oil Well Supply Com- 
pany’s warehouse and modification 
center at Garland, Texas. when the 
U.S. Steel subsidiary held open house 
at the new service unit recently. 

Executive staff members and other 
officials from the Dallas headquarters. 
headed by President Fred F. Murray. 
toured visitors through the 75,000 
q ft building, which will serve every 
major oil field in the Southwest on a 
24-hour basis. 

The warehousing section of the new 
center, equipped with 5000 bins for 
small parts and miscellaneous mer- 
chandise, provides back-up stocks of 
spare parts, equipment and service 
for “‘Oilwell’s’’ 49 field stores in 
lexas, Oklahoma, New Mexico, Kan- 
sas, Arkansas, Louisiana, and Miss. 


E-20 


New Texas Plant 
The Big Three Welding Equip- 


ment Company opened new headquar- 
ters this month in Houston, Texas, 
from which it can expand its services 
to the oil and gas industries and other 
industries in the Southwest. The firm, 
manufacturers of oxygen and dealers 
for The Lincoln Electric Company of 
Cleveland, Ohio, pioneered welding in 
the oil and gas fields in the 1920's. 
In its first year, 1920, it supplied and 
serviced industry with $30,000 worth 
of equipment and last year with over 
$12,000,000. 


More Than 8000 Men 
Attend Diesel Classes 


Detroit Diesel Engine Division of 
General Motors reports that during a 
two-year period just ended more than 
8000 engine owners and mechanics at- 
tended classes in diesel engine opera- 
tion and maintenance offered by the 
division’s three mobile training 
schools. The sessions were held in on- 
the-job locations at construction sites, 
mines, oil fields, lumbering camps, 
and GM diesel distributors’ headquar- 
ters throughout the country. Accord- 
ing to T, L. Guarniere, service train- 
ing director, the division’s product 
training program had its origin dur- 
ing World War II when Detroit Diesel 
conducted extensive training pro- 
grams for military personnel in the 
operation and proper maintenance of 
the 2-cycle diesel engine. 


National Supply Offices 
Move to New Building 


The National Supply Export Cor- 
poration which, for the past 17 years 
has had offices at 30 Rockefeller Plaza, 
New York City, has announced its new 
location in a new building at 600 
Fifth Avenue, corner of 48th Street. 
Also moving will be the New York 
office of the Spang-Chalfant Division 
of The National Supply Company, 
and the Export Department of the 
Engine Division of National Supply. 
Expanded operations of the Export 
Corporation made it necessary to find 
additional office space. 


Form Refractories Group 


A new trade association known as 
The Refractories Institute has been 
formed by the members of the refrac- 
tories industry. Purpose of the insti- 
tute is to promote demand for the 
products of the industry, spur addi- 
tional research with the objective of 
still further improving products and 
processes and cooperating with gov- 
ernment agencies in the interest of 
the public and the industry. Approxi- 
mately 40 corporations representing 
the major portion of the industry 
have joined the new association, it 
was announced. It was also announced 
that James L. Crawford of Walsh Re- 
fractories Corporation, and W. A. 
Turner of the McLain Fire Brick 
Company, have been elected president 
and treasurer respectively. 


D. V. Carter, petroleum engineer, Magnolia Petroleum Company, watches as 
Alex Quale demonstrates mechanical scale model of the 133-ft portable steel 
derrick at Oilwell's open house in Garland, Texas. Others are John W. Wagner, 
Texas Mid-Continent Oil and Gas Association, and John E. Miller, manager of 


machinery service. 
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LeTourneau to Build 
Texas Steel Mill 


R. G. LeTourneau, Inc., earthmov- 
ing equipment manufacturer, Peoria, 
Illinois, has begun construction of its 
own steel mill at its plant at Long- 
view, Texas. An approved Certificate 
of Necessity for construction has been 
eranted LeTourneau by the National 
Production Authority. The mill is ex- 
pected to be in operation by the end 
of this year, and will be capable of 
turning out 1000 tons per day of fin- 
ished steel plate 144 in. wide, ranging 
in thickness from 3/16 of an inch to 
12 in. 


Marcus to Add Annex 


The rapid growing demand for 
Marcus transformers and the need for 
increased production facilities has 
prompted the Marcus Transformer 
Company, Hillside, New Jersey, to 
add an annex to its present plant. The 
new one-story brick building will ex- 
tend its productive space by 50 per 
cent. 


B and W Agents Named 
Kenneth A. Wright of B and W 


Inc. has recently returned to Hunt- 
ington, California from Canada, 
where Import Tool Company, Ltd., 
Calgary, has been selected as Cana- 
dian distributor for B and W scratch- 
ers and centralizers. Import Tool 
Company is owned and operated by 
Delbert D. Lewis and his son, D. D. 
Lewis, Jr. 

Another scratcher and centralizer 
distributor is James E. Enrick Com- 
pany of Casper, Wyoming, who was 
recently named Rocky Mountain 
agent. 

The Company also announced that 
field warehouse stocks of B and W 
scratchers and centralizers have been 
established at the Vacuum Truck 
Service Company, C. A. headquar- 
ters in E] Tigre, Venezuela. This com- 
pany is owned and operated by Jack 
Bryan. 


Raytheon Moves Sales Offices 


The Raytheon Manufacturing Com- 
pany, Waltham, Massachusetts, an- 
nounces the transfer of its New York 
and International sales offices to 19 
Rector Street, New York 6, New York. 
The telephone number, Whitehall 
3-4980 and cable address, RAYTHE- 
ONEX, New York, remain unchanged. 
This new location offers many ad- 
vantages to Raytheon’s dealers and 
customers both abroad and in the 
New York sales district. Raytheon 
products represented include the “Ma- 
riners Pathfinder” radar, “Fathome- 
ter” echo depth sounders, Radiotele- 
phones and other equipment. 
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National Carbon Given 
Top Safety Honor 


The National Safety Council has 
granted its highest honor, The Distin- 
guished Service to Safety Award, to 
National Carbon Company, a division 
of Union Carbide and Carbon Corpo- 
ration, makers of “Eveready” and 
“Prestone” products. The award is in 
recognition of the firm’s record in re- 
ducing employee accident rates each 
year for four consecutive years. It 
was formally presented to J. M. 
Spangler, president of National Car- 
bon Company, by N. H. Dearborn, 
president of the Council. The com- 
pany’s accident rate, embracing em- 
ployees at 21 plant locations, was 
only 14 the 1947-1949 national aver- 
age for all industries, and slightly 
over 1% the rate for comparable in- 
dustries. 


A. O. Smith Division 
Adds Four Laboratories 


Facilities of the product service di- 
vision of A. O. Smith Corporation 
have been expanded to include 4 fully 
equipped laboratories in addition to 
a classroom. The labs serve in the 
field of domestic water heating, vol- 
ume water heating, house heating, and 
electric motor service. Newest of the 
additions is a heating equipment room 
containing working installations of 
various models and sizes of A. O. 
Smith heating equipment, and exam- 
ples of typical heat radiation such as 
hot water baseboard, standing floor 
conyector, and radiant tubing. 


York Company Appoints 
Pacific Sales Engineers 


Otto H. York, president of the Otto 
H. York Company, Inc., announces 
the appointment of Jacobs Engineering 
Company, Los Angeles, California, 
as sales engineers for Pacific Coast 
region. Under the direction of Joseph 
J. Jacobs and Harry Vinoch, the or- 
ganization will handle all Pacific Coast 
sales and engineering for the York 
line of wire mesh entrainment sepa- 
rators, and mist extractors, wire bar- 
riers, etc., used in the petroleum and 
allied industries. 


Graham Forms Agency 


By mutual agreement, the former 
partnership of Dozier-Graham-East- 
man is being altered, with Graham 
leaving to form his own agency, and 
Dozier and Eastman continuing the 
former organization intact. New name 
of this long-established organization 
is now Dozier, Eastman and Com- 
pany. Other than Graham’s no longer 
being connected with the company, no 
other changes are being made. 





To obtain more information on products advertised see page E-33 


STEERING for 


SAFETY 
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Indianapolis Speedway 


Indianapolis... Memorial Day... 
Cars flashing by at 130 miles per 
hour... Terrific speed! . . . Terrific 
strain on men and metals! 

What if a steering part broke? 

Disaster, of course! Disaster to 
car and driver—perhaps even to 
spectators. 

That’s why the A. A. A. and 
Speedway officials insist that vital 
parts of race cars be proved in 
advance by Magnafiux! Every year, 
Magnafilux equipment is furnished 
in the garage area. Wilbur Shaw 
says: ‘“Not one accident at the track 
has been caused by defective steer- 
ing parts since Magnaflux was 
made compulsory in 1936.” 

Magnaflux is the modern, scien- 
tific way of finding all defects in a 
wide variety of materials—tiny 
flaws and cracks, even when invis- 
ibly small or hidden beneath the 
surface. Magnafiux is low in cost, 
non-destructive—and so fast that it 
performs at production line speeds! 

An illustrated booklet describing 
how Magnaflux works... how it 
saves money and lives... will be 
sent on request without obligation. 


MAGNAFLUX 





MAGNAFLUX CORPORATION 
5918 Northwest Hwy., Chicago 31, Ill. 
New York ¢ Dallas « Detroit * Cleveland * Los Angeles 
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IF YOU WANT TO HELP YOUR COUNTRY— 
AND YOURSELF AT THE SAME TIME— 
READ EVERY WORD ON THESE TWO PAGES 


Keeping equipment on the job is of prime importance 
today—to the nation as well as the oil industry. Making 
hole, laying pipe—it’s a big, vital job that’s getting bigger 
and more essential than ever as the nation builds its mil- 
itary strength. This year calls for 45,000 producing wells 

-171 million feet of hole. Seven million barrels a day are 
needed to power industry and the military machine. 


Right now there is a shortage of material with which 
to build urgently needed machines and parts. Military 
and Defense Rated Orders get the nod over unclassified 
civilian needs. Steel and other materials are in short 
supply. This means that you—with our help—must get 
every last machine-power hour out of the equipment and 
parts you now have. 

Down-time will not only weaken the defense effort, 
it can put the operator himself behind the eight ball. In 
order to meet the double demands of the civilian and 
military oil market, he must put greater demands on 


the machines he uses to bring the oil in. The time has 


“Caterpillar” D7 Tractor with matching “Cat” 7A 
*Dozer compacting fill for a well location on an oil 
lease in the Trinity River bottom, Texas. Even the most 
rugged slugger must be kept in top condition to “‘go 


the distance.” With the developing shortages, preventive 


maintenance is more important than ever before. 


come when he must rely more and more on preventive 
maintenance to keep his equipment on the job. 


So to stay in business profitably, and help America 
arm for defense, do these things now: 


} Use equipment properly. “Cat” machines are built for hard 
use—not abuse. 


2 Give extra attention now to preventive maintenance (see 
next page). 


3 Discuss your parts needs and maintenance problems with 
your “Caterpillar” dealer. His maintenance responsibility 
begins where your operators’ and mechanics’ responsibility 
ends. He has the skilled servicemen and equipment to rework 
and rebuild worn parts to keep your machines on the job longet. 


CATERPILLAR TRACTOR CO. ¢ PEORIA, ILLINOIS 


The last war showed the 
Military that ‘Cat 
Earthmoving Equipmet! 
was as important to de- 
fense and offense as tanks. 
Here Sgt. Robert Chris- 
man operates a “Cat Di 
Tractor with matching 
blade on Davison airstrip 
at Ft. Belvoir, } a. 
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Today no owner can afford 

to think of direct costs alone. 
Good care of equipment can mean 
the difference between a 
producing machine and one laid 
up for repairs. To see how 

good care can save many hours 
of equipment life, reread your 
Operator’s Instruction Book often 


and follow these suggestions. 




















sATERPILLAR 


DIESEL ENGINES « TRACTORS » MOTOR GRADERS « EARTHMOVING EQUIPMENT 


Think of dust as Machine Enemy No. 1. A few grains today—a 
few more tomorrow—and soon the result adds up to serious wear. 
Dust or dirt plugged breathers or air cleaners—use of dirty oil con- 
tainers—loose intake manifolds—loose inspection covers—dirty * 
clutch compartment—failure to wash flywheel clutch compartment 
—worn seals on crankshaft—defective gaskets—failure to clean oil 
filter openings . . . these are some of the vulnerable spots. 


TRACK ASSEMBLY 


Don’t let abusive use or neglect cripple the service life of your track 
assembly. Track adjustment and lubrication of rollers, carrier 
rollers and idlers are your job. Before excessive wear occurs on 
grousers, links, pins, bushings, idlers, rollers and sprockets, call in 
your “Caterpillar” dealer. He can build up grousers, rollers, idlers 
and links, and replace sprocket rims and turn pins and bushings so 


you will have many additional hours of service. 


CYLINDER HEADS 


Prevent cracked cylinder heads by avoiding overheating, freezing, 
scale deposits, filling a hot engine with cold water, pulling heads 
down too tight, and other poor maintenance practices. Your 
“Caterpillar” dealer can repair most cracked cylinder heads. He 
can replace worn valve seats with valve inserts and restore the 
rocker arm mechanism to serviceable limits. Consult your Opera- 
tor’s Instruction Book for proper cooling system and valve care. 


COOLING 


Don’t let your engine overheat. Keep the cooling system free of 
scale, rust and sediment. Use soft or treated water, and when 
freezing temperatures exist, protect your engine with anti-freeze. 
Clean the radiator regularly with chemical flushing solutions. 
Remove foreign matter from the core by brushing or washing. 
Prevent engine troubles which come with overheating. Consult 
your Operator’s Instruction Book for proper cooling system care. 


LUBRICATION 


Careful lubrication practices will add much to your satisfaction 
through equipment performance, economy and long life. Use only 
recommended lubricants, changing the lubricant at proper inter- 
vals. And use only “Caterpillar”-proved filter elements. Remove 
dirt from fittings and clean around the crankcase filler cap before 
adding oil. A little care saves many hours of engine life. Consult 
the lubrication chart in your Operator’s Instruction Book. 


PISTONS AND LINERS 


Almost all the piston wear occurs in the upper ring groove. ' Your 
“Caterpillar” dealer can renew your pistons by machining the 
upper ring groove for a wide ring, many sizes of which are chrome 
plated. Worn liners can be deglazed and put back to work for many 
additional hours of service life. Consult your Operator’s Instruction 
Book for information on lubrication and the oil cooling system. 
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“the front half serving as a sales room. 
Warehouse with provision for serv- 
icing down well pumps will be at the .. 
rear of the sales room. Glenn L. Gor- 
don will manage the store. 


“s 


"5 
‘\, and Manager of the Mid-Continent di- 
“vision of the Dia-Log Company an- - 


New Mexico Store Opened 


A new operating station has been 
opened in Aztec, New Mexico, by 
Dowell Incorporated, a nationally 
known firm specializing in servicing 
the petroleum industry. 

Harry A. Riggs, Dowell sales engi- 
neer from Seminole, Oklahoma, has 
been transferred to Aztec, a part of 
Dowell’s Midland, Texas district. A 
graduate in petroleum engineering 
from the University of Tulsa, Riggs 
has been with Dowell since 1948. 
Other personnel in the Aztec Station 
will include Floyd Bushwar, C. E. 
Cole, and R. A. Duncan, ’ 


Oklahoma Supply Store 


To serve the huge Burbank field in 


Oklahoma’s western Osage County, 
The National Supply Company has 
announced the opening of an oil field 
supply store at Shidler, Oklahoma. 
The store has been built one-quarter 
mile séajth of the Shidler city limits. 


It will be divided into two parts, with 


Retirement Plan Set Up 


_% Foster Wheeler Corpofation has 
“submitted a non;contribytory retire- 
ment plan covering alk of its em- . 


ployees to the Wage Stabilization 
Board for approval, the company an- 
nounced. The plan, which provides 
for retirement at the age of 65 on an 
income computed on the basis of 
$1.50 per month for each -year of 
credited service, will be paid for en- 
tirely by the company and is in addi- 
tion to Social Security benefits. In or- 
der to protect employees whose Social 
Security will be relatively small the 
program calls for payments of at least 
$112.50 per month including Social 
Security for all employees having 25 
years of service. 


‘Dia-Log Opens Texas Office. 
B. R. McNulty, Vice-President 


nounces the completion of Dia-Log’s 
new Houston office and shop building 
at 3330 Old Spanish Trail. These fa- 
cilities will serve both as Dia-Log’s 
Mid-Continent division headquarters 
as well as the operating offices for 
the Houston district.“ -~ 

The opening of the Houston’ office 
makes a total of 16 offices where Dia- 
Log electric line truck services . . . in- 
cluding tubing and casing surveys, 
free point indicator service, back-off 
service, string shot jarring and per- 
foration cleaning . . . are available. 
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Oklahoma Office Set Up 


The Western Company, oil and gas 
well acidizing and perforating coni- 
pany of Midland, 
Texas, has estab- 
lished a gas well 
treating station at 
Guymon, Oklaho- 
ma. Merl Moore, 
formerly at West- 
ern’s Ulysses, Kan- 
sas, station has 
been named man- | 
ager of the new 
station. The Guy- 





Merl Moore 


. mon station will operate under the 


Borger, Texas, district office which is 
managed by C. E. Inman. 


. 


‘Calumet and Hecla Enters 


Steel Tubing Production 


The Wolverine tube division of 
Calumet and Hecla Consolidated Cop- 
per Company has expanded into the 
field of steel tubing. An agreement 
has been concluded between Calumet 
and Hecla and the Karmazin Products 
Corporation of Wyandotte, Michigan, 
whereby the Wolverine Tube Division 
has exckisive rights to produce tubes 
by the patented forming and brazing 
processes of the Karmazin Products 
Corporation. 

This exclusive license will increase 
Wolverine tube division’s operations 


"as the division will now be able to 
_manufacture brazed tubes of both fer- 


rous and non-ferrous metals. 


Cummins Plans Expansion 


Cummins Engine Company, Inc., 
Columbus, Indiana, has announced 
a major expansion of engine produc- 
tion. capacity involving new. facilities 
to cost $6,000,000. New facilities will 


increase production capacity at Cum- 


mins at least 50 per cent over the 1950 
record high level. Irwin Miller, presi- 
dent of Cummins Engine Company, 
stated that the current expansion, to 
be completed in 2 years, is necessary 
if the company is to be in a position 
to supply,.the quantity of Cummins 
diesel engines ,required. 


ny 


Atlas Plant to Expand 


George L. Wirtz, president of The 
Atlas Mineral Products Company, has 
announced further expansion of the 
company’s Houston, Texas, plant. The 
new construction will include a lin- 
ing shop and storage facilities. Sheet 
rubber stock based on a large num- 
ber of natural and synthetic rubber 
compositions will continue to be cal- 
endered at the Mertztown, Pennsyl- 
vania plant, but all types of linings 
will be installed at the Texas plant. 





Foxboro Expands Plant 

A new one-story building, ni 
nearing completion, will add 50,0:\9 
sq ft, or an increase of nearly 25 per 
cent, to the working area in the he:.!- 
quarters of The Foxboro Company, 
Foxboro, Massachusetts, maker of j;- 
dustrial instruments for measurement 
and control. It is so situated as to je 
a connection, on the same floor lev«!. 
between the present factory buildin»; 
and a new steel and aluminum ware. 
house, 50 by 200 ft, recently com. 
pleted. The new building will be used 
principally for the final assembling 
and testing of recorders and controli- 
ers for temperature, pressure, liquid 
level, and flow; and the transfer of 
these operations from the older build- 
ings to the new one will permit ex- 
pansion of departments that produce 
electronic and electric instrumenis 
and control equipment of other de- 
scriptions. 


Canadian Agents Named 


The Well Instrument Developing 
Company has announced the appoint- 
ment of Southwestern Industrial Elec- 
tronics Company, 434 7th Avenue F, 
Calgary, Alberta, Canada, as its rep- 
resentative in Canada. SIE will handle 
the sale and repair service of WIDCO 
electric loggers. The Canadian branch 
of SIE is headed by Emmet House 
who has been engaged for many years 
in the exploration business. Widco 
Loggers are designed to give electric 
logs in core holes, shot holes, water 
wells and shallow production wells 
where a two-curve electric log is suf- 
ficient. 


NCA Iron Workers Meet 


The National Constfuctors Associa- 
tion met with representatives of the 
International Association of Bridge, 
Structural, and Ornamental Iron 
Workers for a discussion of mutual 
problems at the bi-monthly meeting 
of the constructors in St. Louis, re- 
cently. The National Constructors As- 
sociation is composed of contractors 
engaged on a national scale in engi- 
neering and construction of chemical 
plants, steel mills and oil refineries, 
projects which make extensive use of 
iron workers. 


Sarco. Gets New Offices 


The Chicago, Illinois headquarters 
of Sarco Company, Inc., moved re- 
cently to a new address. Their pres- 
ent location is 322 West Randolph 
Street in Chicago. Main offices for the 
company, which manufactures steam 
specialties, is in the Empire State 
Building, New York City. George H. 
B. Burke is manager of the Sarco 
Mid-west headquarters. 
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Mission Equipment Will 
Distribute Mack Trucks 


The Mission Equipment Company 
of Corpus Christi, Texas, recently held 
its opening as distributor of Mack 
trucks. Local officials, including Ma- 
yor Leslie Wasserman, truckers and 
oil field operators inspected the com- 
pletely equipped service facilities and 

rts stock for over-the-highway and 
oil field trucks. With a large portion 
of southern Texas as its territory, Mis- 
sion Equipment will shortly open an- 
other modern plant for Mack sales and 
service in San Antonio. 


Chicago Offices Opened 


A 46,000 sq ft office was publicly 
opened recently in Chicago by the 
Westinghouse Electric Corporation. 
The new Westinghouse Northwestern 
district headquarters in Chicago's 
Merchandise Mart features: (1) fluor- 
escent sunlamps; (2) germ-killing 
Sterilamps installed in the ventilat- 
ing system; (3) acoustical sound- 
proofing, modern fluorescent lighting. 
- and complete air conditioning. New 
type fluorescent sunlamps developed 
by Westinghouse are installed in the 
general offices where they produce in 
an 8-hour day the equivalent of 15 
minutes of summer sun. These lamps 
provide the nearest thing to actual 
ultraviolet content of sunlight. 









y 





Efficient, dependable pumps noted for endurance and 
high records of performance. They serve tank trucks, 
refineries, process plants and general industries — they ao 
will do an equally productive job for you. Series 3600 
pumps feature hardened helical pumping gears, high- 
lead bronze bearings, split packing gland, adjustable 
relief valve. Standard or special fitted models; pres- 
sures to 60 P.S.I.— capacities 40 to 300 G.P.M. 
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B. F. McDonald, center, congratulates Glenn McCarthy on speech. Looking 


on is Miss Gwenn Caldwell, ‘‘McDonald Safety Girl." 


McDonald Company Plant Holds Formal Opening 


The formal opening of the new 
quarter-million dollar B. F. McDon- 
ald Company industrial safety equip- 
ment and safety clothing plant in Los 
Angeles, California, was marked by 
a full hour telecast during the cele- 
brations. More than 1000 guests were 
at the plant to watch the show being 
televised. The show, entitled “The 





Littlke Man Who Wasn’t There.” con- 
tained a documentary account of the 
famous Argonaut gold mine disaster, 
which claimed the lives of 47 miners 
in 1922, a tragedy in which B. F. Mc- 
Donald, head of the McDonald Com- 
pany, was captain of one of the U. S. 
Bureau of Mines rescue teams. Glenn 





McCarthy gave the main address. 
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Invaluable for forming cable or wire rope around thimbles 
or fixtures, making slings for either splicing or “U” Bolt 
Clamp or Clip installations. 


Write today for literature giving full details. 


BIG FOUR MACHINE & SUPPLY CO. 


1013-14 HALES BUILDING 


HANDLES CABLE AND 
WIRE ROPE FROM 3,” 
TO 11/,”, INCLUSIVE, 
WITHOUT THE USE OF 
AN ADAPTER 


In wide-spread use in 
the United States and 
Canada, wherever cable 
and wire rope are used 
in the leading industrial 
and steel manufac- 
turers, railways, 
? construction com- 
panies, oil, lumber 
A> and marine indus: 
\ tries. Proven 
“Qy, and tested 
over a num- 
ber of years. 













OKLAHOMA CITY, OKLA. 
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> Hector P. Bon- 
cher has been 
elected general 
manager, Dresser 
_ Manufacturing Di- 
|’ vision, one of 10 
_ operating com- 
panies of Dresser 
Industries, Inc., 
Dallas, Texas, as a 
vice president of 





H. P. Boncher 
Dresser Industries, Inc. Boncher was 
born in Luxemburg, Wisconsin, in 
1904. He holds a degree of commercial 
engineer from the University of Cin- 


cinnati. which he attended from 1923 


to 1928. He was appointed assistant 
sales manager of Dresser Manufactur- 
ing in 1930, sales manager in 1938, 
and general manager. the position he 


now holds, in 1942. 


> Harry A. Kieselbach, general 
manager of the insulation department 
for Johns-Manville Sales Corporation 
until his recent retirement, has been 
retained as technical consultant to The 
Magnesia Insulation Manufacturers 
\ssociation. Kieselbach had served as 
chairman of the association’s techni- 
cal committee since it was formed in 
1945. In that capacity, he helped to 
plan and supervise its research activ- 
ities and collaborated in the drafting 
of its technical literature. 


> Laurence R. Lee has been ap- 
pointed assistant to the manager of 
engineering for the General Electric 


Company’s turbine divisions. He was 
previously assistant division engineer 
in the company’s gas-turbine engineer- 


ing division. He was graduated in 
1922 from Washington State College. 
and joined General Electric ‘in 1929 
as an engineer in the Schenectady 
Works Laboratory. 


> Frank A. Davenport, Owens-II- 
linois Glass Company, has been named 

= Kaylo sales engi- 
neer in Atlanta, 
Georgia. He re- 
places C. H. Ram- 
ien, who is now 
acting as resident 
engineer at a Kay- 


Gulf Oil at Port Ar- 
thur, Texas, and is 
F.A.Davenport to receive a broad- 
er assignment to be announced at a 
later date. The Atlanta sales territory 
includes the states of North Carolina, 


South Carolina, eastern Tennessee. 
Georgia, Alabama, and Florida. 
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> A. F. White, Jr., has been appoint- 
ed assistant district manager of The 
National Supply Company’s Midland, 
Texas, district. He will make his head- 
quarters at Odessa. C. P. Triplitt has 
been named store manager of the com- 
pany’s Odessa, Texas, store. Continu- 
ing in the capacity as district mana- 
ger of the Midland district will be E. 
M. Braselton, Midland, Texas, who 
has been with National Supply since 
1928. White joined National Supply 
in 1937. Triplitt joined the company 
in 1939. 





J. E. Rovensky 


C. J. Hardy, Jr. 


> Charles J. Hardy, Sr., has re- 
signed as director, chairman of the 
board and a member of the executive 
committee of American Car and 
Foundry Company. John E. Roven- 
sky was elected chairman of the board 
and Charles J. Hardy, Jr., was elect- 
ed chairman of the executive commit- 
tee, combining that office with his pres- 
ent position as president. Rovensky 
became a director on July 11, 1940, 
and was elected chairman of the exec- 
utive committee on April 1, 1944. 
President Hardy graduated from Wil- 
liams College in 1917. In 1944 he be- 
gan his present connection with the 
company. He has served as vice presi- 
dent and executive president, and in 
1947 was named president. 


> John Fox, formerly district man- 
ager for Machinery and Welder Cor- 
poration, has been named representa- 
tive of the A. O. Smith welding prod- 
ucts division in the greater St. Louis 
area. 


> W. W. Fischer has been named 
sales manager of Hardesty and Com- 
pany. Fischer has been associated 
with W. C. Hardesty for a good many 
years. A modern plant, situated in 
Philadelphia, Pennsylvania, for pro- 
duction of stearic acid, red oil, glycer- 
ine and various fatty acids, has just 
been completed, and the company is 
rapidly expanding. 








W.C. Young J. M. Monroe 
> William C. Young, Nordberg 


Manufacturing Company sales engi- 
ner, has been transferred from Mil. 
waukee, Wisconsin, to the company’s 
Washington, D. C., office. Joseph M. 
Monroe will assume Young’s duties 
as sales engineer in the Milwaukee of.- 
fice. Following his graduation from 
Marquette University in 1943, Young 
joined Nordberg in the heavy ma- 
chinery division specializing in diesel 
engine applications. Monroe received 
his degree in mechanical engineering 
from North Carolina State College in 
1946. He continued his engineering 


studies while serving as an instructor - 


in mathematics at this school and in 
1948 received his master’s degree in 
diesel engineering. 


> Howard A. Kreith has been 
named purchasing agent of Dearborn 
Chemical Company, manufacturers of 
No-OX-ID rust preventives and boiler 
feedwater treatment. Kreith formerly 
was a bulk chemical sales representa- 
tive for McKesson and Robbins, Inc. 


> A. H. “Art” Knight, sales man- 
ager for Franks Manufacturing Cor- 
poration of Tulsa, Oklahoma, is on an 
extended tour of Central and South 
American countries in the interest of 
export sales of Franks servicing and 
drilling rigs. He will visit: Venezuela, 
Colombia, Bolivia, Ecuador, Brazil, 
Peru, Argentina, Trinidad and Mex- 


ico. 


> E. W. Brockman has been ap- 
pointed division manager for Okla- 
a, maneee, and the Texas Pan- 
handle, for Rector 
-: Well Equipment 
; Company, Inc., 
| Fort Worth, Texas. 
| His headquarters 
are in Tulsa, Okla- 
homa. Upon grad- 
uation from the 
University of Okla- 
_ homa, Brockman 
E.W. Brockman spent 3 years doing 
survey work in Southern Louisiana 
for Petty Geophysical Engineering 
Company. In 1936, he joined Rector 
Well Equipment Company, Inc., as 
sales representative in Oklahoma. 
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> J. F. Donnelly was recently named 
assistant manager of the water heater 
division of A. O. Smith Corporation, 
manufacturers of Permaglas and 
Duraclad domestic water heaters. 
Donnelly’s appointment, announced 
by F. S. Cornell, follows Cornell’s re- 
cently announced assignment as group 
executive over the water heater divi- 
sion at Kankakee, the heating division 
at Toledo and the Eastern motor di- 
vision at Tipp City, Ohio. Donnelly 
announced that S. E. Wolkenheim, 
former supervisor of electric water 
heater sales, will succeed him as mar- 
keting director of the division. 


>» H. H. “Pete” Peters, vice presi- 
dent of Technical Oil Tool Corpora- 
tion, has an-~ 
nounced several 
changes in the 
Totco organization. 
Peters stated that 
Bob Green, who 
has been stationed 
at Casper, Wyo- 
ming, recently 
moved to Los An- 
geles to become 
field testing engi- 
neer for Totco. El- 
don Snyder, formerly .at Brook- 
haven, Mississippi, has taken over Bob 
Green’s former territory in Casper. 
Howard Reed, formerly in Houston. 
moved to Laurel, Mississippi, to serve 
this area. At Houston, W. 
“Shorty” Smith has joined the 
Totco organization, and was assigned 
the territory vacated by Howard Reed. 
Smith formerly worked in Longview. 
Texas, and Shreveport, Louisiana. 


H. H. Peters 


>N. A. (Lee) Guill was named di- 
vision manager of Chiksan Company’s 
Chicago, Illinois, branch office and 
sales supervisor of the Chicago dis- 
trict, with offices at 122 South Michi- 
gan Avenue, Chicago. He has been 
Chiksan sales representative in the 
Chicago territory for the past several 
years, W. L. Clark has been appoint- 
ed Chiksan sales representative in the 
Chicago territory and assistant to 
Guill. 


> Wilmot F. Wheeler has been 
elected chairman of the board of di- 
rectors of American Chain & Cable 
Company, Inc., and will continue as 
its chief executive officer. Cyrus N. 
Johns has been named president, and 
Colonel Harry D. Weed, the in- 
venior of the Weed tire chain, has 
been added to the board of directors. 
Wheeler, who succeeds Walter B. 
Lashar retiring because of ill health. 
has been president of the company 
sine 1946, 
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L. O. Gore 


J. E. St. Clair 


> L. O. “Red” Gore has been named 
Western Kansas district sates manager 
for The Western Company, oil and 
gas well acidizing and perforating 
company of Midland, Texas. Gore was 
formerly sales representative for West- 
ern’s north district with headquarters 
in Lubbock. He joined Western’s sales 
staff 3 years ago. Jim L. Myers is 
The Western Company’s district sales 
manager for Téxas-Oklahoma Pan- 
handle and maintains his office in the 
company's district offices in Borger. 


> J. E. St. Clair of Los Angeles has 
been appointed as agent for W-K-M 
Company in the states of California, 
Washington, and Oregon. St. Clair has 
long been associated with a former 
agent of the W-K-M Company, Gene 
McIntyre, who passed away April 5. 


> Dr. Edwin Wetterstrom has 
joined the research and developmen: 
staff of Graver Tank and Manufactur- 
ing Company, Inc., 
as analytical engi- 
neer. His duties are 
to pursue new and j FP. 
independent _ lines =. 
of research in prob- 
lems of the storage 
of volatile liquids. 
These avenues are 
a continuation of 4 
his advanced work E. Wetterstrom 
at Purdue University, where he held 
the Graver research fellowship and 
conducted theoretical and experimen- 
tal investigations related to practical 
problems in new Graver projects. He 
has had extensive experience in the 
design of pressure vessels and steel 
structures, and has been the author of 
several important articles on engineer- 
ing design, published in professional 
journals. 


a 






> Alvin R. Kuder has been elected 
vice president in charge of manufac- 
turing of OPW Corporation, Cincin- 
nati manufacturers of valves, fittings, 
and assemblies for handling hazard- 
ous liquids. Kuder has been with OPW 
Corporation since 1930, as engineer. 
assistant superintendent of the valve 
department, as head of production 
scheduling and inventory control, as 
general plant superintendent, and as 
works manager. 
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DERRICK” 
CHROME-CLAD 


STEEL TAPE 
MAKES ACCURATE 
MEASURING EASY... 
EVEN IN HIGH WIND 













The Lufkin 

“Derrick” — 

designed by 

oil men — is 
the first choice 
among oil men for accu- 
rate measuring of casings 
in derricks and many other 
oil field jobs. Here’s why: 

@ Extra sturdy line—only %4-in. 
wide —reduces wind resist- 
ance to a minimum. 

@ Non-glare Chrome-Clad 
satin finish line—will not 
crack, chip, peel or corrode. 

Permanent jet black mark- 
ings — bonded to steel — 
graduations extend to edge 
of line. 

@ Line is Chain Tape weight— 
fully subdivided —“Instan- 
taneous” readings. 

@ Oversize drum increases winding 
speed. Long handle gives extra lev- 
erage—line locking type. 

@ Substantial, 4-arm frame has tape 
roller in each arm. Tape removable 
from frame. 

@ Improved pattern finger rings. Pat- 
ented reinforcing strip prevents kink- 
ing and first end breakage. 

@ Hook is securely riveted to lip of de- 
tachable, swinging ring. 

In 100-ft., 150-ft. and 200-ft. lengths 

marked feet, 10ths and 100ths; or 

feet, inches and 8ths. See them at 

your Supply House. 87 








Guy [UF KIN 


TAPES RULES PRECISION TOOLS 


THE LUFKIN RULE CO., SAGINAW, MICHIGAN 
132-138 Lafayette St., New York City + Barrie, Ont. 
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> John W. Gates has been appointed © 


sales manager of Well Equipment 
Vianufacturing Corporation, Houston, 
succeeding Tracy e eae 9 . mee: 
T. Word, Jr., re- e 
signed. Gates’ ap- 
pointment to his 
new position fol- 
lows a succession 
of promotions 
since he joined the ai 4 
company in 1946 a i 
after 4 years’ serv- - . 

ice with the Navy. J. W. Gates 
arly in 1950 he was appointed assist- 
ant sales manager, a position he is va- 
cating to become sales manager. 






> William E. Hoard has been ap- 
pointed manager of the new Western 
Gear Works plant at Belmont, Califor- 
nia. Ray Conlisk has been promoted 
to the position of supervisor of the 
application engineering department at 
Pacific Gear and Tool Works, San 
Francisco. Hoard was graduated in 
mechanical engineering from the Uni- 
versity of Washington and trained in 
works management by Westinghouse 
Electric. He joined Western Gear in 
1942. Conlisk joined Pacific Gear and 
Tool Works in 1946. He is a native 
San Franciscan and an engineering 
graduate of the University of Califor- 
nia at Berkeley. 

















jor 
packings 
and 
compt essor 
piston f 
rings © 


FRANCE 
EXCLUSIVE 


CARBON 
BAKELITE 


FRANCE Pug og 


J 
4 


. Ae) 
PROVED in thousands of Rod 
Packing and Piston Ring installa- 
tions as the finest material in 
equipment handling natural and 
other hydrocarbon gases. Recom- 
mended also for use in “sour” or 
otherwise corrosive service and 
where lubrication is a problem. 
Write now for Complete Details to: 


FRANCE PACKING CO. 
PHILA. 35, 





METALLIC 
PACKIN ee 
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» Charles Glocke, 
who has served as 
Four Wheel Drive 
Auto Company’s 
field service mina- 
ger for the past six 
years, has been 
named manager of 
the FWD’s service 
division. Glocke 
has been pernia- 
nently employed 
by the company since early in 1934, 
He has been field service manager 
since 1945, 


> Ralph W. Rausch has been ap.- 
pointed consulting engineer of Link- 
Belt Company, manufacturers of ma- 
terials handling and power transmis- 
sion machinery. His headquarters will 
continue to be at the Pershing Road 
plant, Chicago, of which he became 
assistant chief engineer in 1933 and 
chief engineer in 1947. Joseph J. 
Richard, heretofore executive assist- 
ant chief engineer of the Pershing 
Road plant, has been appointed chief 
engineer of this plant to succeed 
Rausch. He joined Link-Belt in 1913. 


+ 


Charles Glocke 


> William H. Feathers, general 
superintendent of the Niagara Falls 
Works of National Carbon Company, 
a division of Un- 
ion Carbide and 
Carbon Corpora- 
tion, has been 
awarded an Alfred 
P. Sloan Fellow- 4 
ship for executive - / » 
development, at J 
Massachusetts In- 4 | 
stitute of Technol- 2; 
ogy. The fellowship W. H. Feathers 
proyides for an intensive one-year 
program of study of the problems of 
business management, of industrial 
and human relations in industry, and 
of the responsibilities of industry to 
national and international problems. 
Feathers was graduated from Virginia 
Polytechnic Institute with a BS degree 
in chemical engineering. He joined the 
National Carbon staff at Niagara Falls 
in 1937. 


> V. C. Gallman, former district 
representative in 
Tulsa, Oklahoma, 
has been trans- 
ferred to Houston, 
Texas as general 
sales representa- 
tive. Gallman will 
supplement W-K- 
M Company’s rep- 
resentative in ” 
Houston and will Y- C. Gallman 
also represent the company in the in- 
terest of pipe line sales in the central 
United States district. 
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O. F. Dickinson T. J. Plummer 
> O. F. Dickinson has been named 
president and treasurer of Buda En- 
gine Sales and Service, Inc., Tulsa. 
Oklahoma. Other new appointments 
are: T. J. Plummer, vice president 
in charge of store operations and serv- 
ice; Thomas J. Howard, general 
sales manager, L. G. Burkett, secre- 
tary, and L. R. Whitefield, assistan: 
treasurer and assistant secretary. C, E. 
Wright, former vice president and 
general sales manager, resigned after 
15 years with the company. Dickinson 
joined Buda in 1938 as secretary and 
treasurer and was also made vice pres- 
ident several years later. Plummer, a 
veteran employee of the company, 
came with Buda in 1935. He was Okla- 
homa City district manager before his 
promotion. Howard joined Buda in 
1941 as a sales engineer and later was 
put in charge of priorities and war 
contracts. After the war he became as- 
sistant general sales manager. 


> Gordon L. Chapman was elected 
president of the Carver Pump Com- 
pany, Muscatine, Iowa, and Roy J. 
Carver, founder of the company, was 
elevated to chairman of the board. 
Chapman joined the company in 1948 
as comptroller. In July of that year. 
he was elected vice president and a di- 
rector. He is a graduate of Illinois, 
1935. The company also announced 
the election of Alexander A. Zuber, 
plant manager, as a vice president and 
a director. Zuber graduated from II- 
linois Institute of Technology and has 
been Carver plant manager since 1946. 


> C. C. “Red” Pryor has joined the 
W-K-M Company, Houston, Texas, in 
the capacity of pro- r 

cess applications 
engineer, and will 
devote his efforts 
to business with 
the gas and gaso- 
line plants, refin- 
eries, and_petro- 
chemical phase of 
the oil industry. 
Pryor formerly C. C. Pryor 

Was associated with The Refiner as 
associate editor, and has had many 
yeats experience in special and pro- 
cess application fields. 
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T. J. Howard C. E. Wright 


> L. M. Evans has been put in charge 
of the new Rochester, New York. 
branch office of Worthington Pump 
and Machinery Corporation, accord- 
ing to an announcement by W. H. 
Feldmann, vice president in charge 
of sales. The office is situated at 1246 
Sibley Tower Building, Rochester 4. 
Evans received his B.S. degree in elec- 
trical engineering from the Cooper 
Union Institute of Technology in New 
York City in 1936. Subsequently he 
served the company as an assistant 
test engineer and general line estima- 
tor for and representative in St. Louis, 
Buffalo, and Syracuse except for four 
years of military service with the 
Army Signal Corps from 1941 to 
1945. 





R. L. Day Walter Whiting 


> Robert L. Day was appointed to 
the position of factory sales engineer 
by General Controls and will make his 
headquarters at the Glendale plant. 
Day is no stranger to the West Coast 
firm, having spent the last year as 
senior sales engineer in the San Fran- 
cisco factory branch office. In his new 
job, he will assist branch office person- 
nel by handling technical inquiries 
from customers concerning heating, 
industrial, and refrigeration controls 
made by General Controls. He at- 
tended the University of California 
and University of Southern California. 


> Walter Whiting has been named 
Chicago, Illinois district manager of 
the John A. Roebling’s Sons Com- 
pany, Trenton, New Jersey. Whiting, 
who has been associated with the 
Roebling Company since 1929, began 
as a warehouseman in the Portland 
branch. He became a salesman in the 
Oregon territory in 1935, a position 
he held until his recent appointment. 





| Johnston Vertical Turbine 
and Propeller Pumps embody so 
many advanced features—fea- 
tures that save power, minimize 
maintenance, conserve space, and 
| increase over-all operating effi- 
ciencies that they are literally 
| revolutionizing pump perform- 
ance standards in industry after 
industry. They are staying on the 
| job longer with less upkeep. 
They are delivering more volume 
against higher heads at greatly 
reduced power costs. They are 
cutting floor space requirements 
as much as 60% over that required 
for other-type pumps. And they 
are making many other vital sav- 
ings!!! 

These are facts backed by 
in-the-field reports from hun- 
dreds of Johnston installations in 
many industries ...facts you 

should investigate before your 
| next pump purchase. Johnston 
| engineers will supply you gladly 
with complete information on the 
| savings you can expect from a 
Johnston Pump on your specific 
fluid-moving job. 





A letter, wire or phone call will get 
prompt attention and action. 


JOHNSTON PUMP COMPANY 


3272 E. Foothill Blvd. Pasadena 8, Calif. 


JOHNSTON 
LITTLE BEAVER 
PUMPS 


JOHNSTON 
VERTICAL PUMPS 
For Volatile 
Fluids and 
Hot Liquids 


For 4” Minimum 
Well Size 


JOHNSTON 
CLOSE COUPLED 
TURBINE 
PUMPS 
For Industrial 
Applications 


JOHNSTON 
JUNIOR TURBINE 
PUMPS 


Big Pump Features 
and Small Pump 
Economy 


JOHNSTON JOHNSTON 


















DEEP WELL 
TURBINE 
PUMPS 
Oil- or Water- 
Lubricated 


To obtain more information on products advertised see page E-33 


PROPELLER and 
MIXFLOW PUMPS 
For Large Capacity 
At Low to 
Medium Heads 

























> John Brennan, Fluid Packed 
Pump Company sales engineer, is on 
an extended business trip to South 
= wg America. He will 
tour the Western 
Venezuelan fields 
and -review opera- 
tions at the Los 
Marchus pump 
service shop. From 
,. F there he will go to 
7 4 q Eastern Venezuela 
a... to assist National 
John Brennan = Supply of Venezu- 
ela personnel in opening a new down- 
well pump shop for servicing Oilmas- 
ter products. The last leg of his jour- 
ney will take him to Peru, where he 
will study downwell pumping needs. 


Fiera 







> Charles L. White, has been named 
seneral manager of the Jarecki Inter- 
national Supply Division, H. K. Por- 
ter, Inc., which now includes the for- 
mer Ideco Supply stores as well as 
the Jarecki stores. Other officers are: 
John L. Morgan, former district 
manager for Ideco in Louisiana and 
Mississippi named sales manager; F. 
W. Budde assistant treasurer; J. A. 
Hadlow, works accountant; W. L. 
Iteynolds, purchasing agent; E. H. 
Jaynes, credit manager; Don Shaw, 
manager, machinery sales; and F. E. 
Suder, manager, pumping unit sales. 


> Boyd S. Oberlink has been named 
vice president of the Allis-Chalmers 
Manufacturing Company. He was for- 
merly assistant to the vice president in 
charge of tractor division. He joined 
Allis-Chalmers in 1934 as an indus- 
trial service man and demonstrator in 
the tractor division. In 1936 he was 
named assistant supervisor of the al- 
lied equipment department in the same 
division, and assistant to the execu- 
tive vice president in charge of the 
tractor division in 1946. He was grad- 
uated from the University of Illinois. 


> William G. Hamilton, Jr. has 
been elected president of American 
Meter Company. 
Hamilton was first 
employed by Helme 
and Mcllhenny, a 
subsidiary of the 
American Meter 
Company, after at- 
tending Swarth- 
more College. In 


, 1932, he was made 


W.G.Hamilton sales engineer in 
Philadelphia, specializing in refin- 
ery and chemical plant instruments. 

He was appointed manager of the 
Philadelphia factory in 1946, and in 
1947 became vice president in charge 
of sales, a position he has held until 
his recent election as president. 











MINNEAPOLIS MOLINE) 


MYM 


. and greatly prolonged engine life. 


HERE’S HOW IT WORKS: The base pan is cast with water 
jackets just like the cylinder blocks and heads. A heavy-duty 
by-pass thermostat diverts the water from the outlet mani- 
fold through the base pan jacket and back through the pump 
and engine. Circulating the hot water around the oil in the 
pan @liminates outside radiation and maintains 165-180° 
temperature for ideal lubrication and filtering. 

Positite Vacuum Crankcase Ventilation draws 2 to 3 cu. ft. 
of fresh aie per minute through a metering valve. After mix- 
ing with ojcontaminating gases, raw and burned, it is with- 
drawn through the cylinder head covers and into the intake 
manifold. Investigate MM Oil Field Power... the engine 


with lower field Service cost. 


SS ee 





MAINNEAPOLIS-MOoOLINE 


MINNEAPOLIS 1, MINNESOTA 
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uniform operating temperature from top to bottom of the 
engine regardless of load or atmospheric temperature. This 
cesults in a sludge-free engine... best oil filtering ... greatly 
extended periods between servicing ... far fewer oil changes 




















> Theodore Ferguson was appv int. 
ed district manager of the W-k-M 
Company’s West 
Texas division. Un- 
der his supervision 
is Clyde Cook, 
who is moving his 
headquarters from 
Hobbs, New Mexi- 
co to Odessa. Tex- 
as. Ferguson is ex- 
tremely well known 
throughout West 
and North Texas. 


> L. W. Matthey has been elected 
vice president and assistant general 
manager of Key Company, East St. 
Louis. Illinois. He was formerly 
assistant to the president. F. B. Rig- 
gin was elected vice president in 
charge of research development. Prior 
to his promotion, he was manager of 
manufacturing. 


> C. T. Hendrix has joined A. 0. 
Smith Corporation as LP-gas carbu- 
retion sales specialist. Hendrix, for- 
merly with Nash Motors Division of 
the Kelvinator Corporation, will work 
with dealers and distributors on car- 
buretor conversion sales and will con- 
duct LP-gas schools for dealer sales- 
men. He also will supervise the in- 
stallation of A. O. Smith-marketed 
carburetors on large fleet accounts. 


Theo. Ferguson 
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7 Sizes from 25 to 180 hp 


Distributed by SHRIMPTON MANUFACTURING 
AND SUPPLY CO. ... Los Angeles, California: 
Oklahoma City, Oklahoma: Kilgore, Texas 
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N. W. Rowand C. K. Hubbard 


> Norman W. Rowand has been 
named general manager of the Pitts- 
burgh, Pennsylvania plant’s meter and 
valve division, for Rockwell Manufac- 
turing Company. He was formerly 
chief industrial engineer for the Pitts- 
burgh-DuBois division. C. K. Hub- 
bard has been elected a vice president 
of Rockwell Manufacturing Company. 
He will head the national accounts di- 
vision. A graduate of Yale University, 


Hubbard joined Rockwell in 1936. 


> Robert L. Merrick, former man- 
ager of engineering, Fluor Corpora- 
tion, Ltd., has been appointed man- 
ager of engineering and construction. 
He is a graduate of the Armour Insti- 
tute of Technology, Chicago. New ap- 
pointments also went to John Mar- 
shall and Frank G. Crawford. Mar- 
shall becomes the manager of engi- 
neering, and Crawford assumes the 
duties of chief engineer-mechanical. 
Prior to his promotion, Mavshall was 
chief engineer-mechanical for Fluor. 
Crawford was formerly associated 
with the Union Oil Company. 





2 


Seagren Noltein 


Hanners 


> John Seagren has been appointed 
chief engineer of The National Supply 
Company’s engine division at Spring- 
field, Ohio. Harvey W. Hanners and 
George F. Noltein were appointed 
chief research engineer and consult- 
ing engineer respectively. A native of 
Sweden, Seagren received a degree in 
mechanical enginering in 1920 from 
th Chalmers Technical, University in 
Gothenberg. In 1925 he joined Fair- 
banks-Morse and Company in the U.S. 
and National Supply last year. 
Noltein has been with National Sup- 
ply since 1927 and served the com- 
pany as chief engineer and director of 
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research until receiving his most re- 
cent appointment. Hanners joined Na- 
tional Supply in 1941 as a develop- 
ment and research engineer and has 
since been assistant to the chief engi- 
neer and chief engineer. 


> Edwin H. Price has been appoint- 
ed Pacific Coast district manager, 
Manning, Maxwell and Moore, Inc.. 
succeeding Newton P. Selover, who 
becomes director of export planning. 
Price, a graduate of the U. S. Naval 
Academy and Columbia University, 
joined the company in 1930. His head- 
quarters will be in Los Angeles, Cal. 


> Warren Carhart has been promot- 
ed to supervisor of application engi- 
neering at the Lynwood plant of West- 
ern Gear Works. 
Carhart has been 
with Western Gear 
Works for the past 
5 years and is an 
engineering gradu- 
ate of Syracuse 
University. West- 
ern Gear Works 
operates a second dl 

plant in Seattle and Warren Carhart 
recently announced plans to build a 
third plant, at Belmont, California. 






> Glenn A. Dow, sales engineer for 
Mid-Continent Supply Company at 
Tulsa, Oklahoma, has been promoted 
to the position of division machinery 
manager at that city. Dow was first 
employed by Mid-Continent in 1947. 
In May 1948 he was promoted to sales 
engineer and assigned to the division 
office at Tulsa. He is a graduate of 
Texas University. 

Roy H. Langford has been ap- 
pointed sales engineer, Tulsa division. 
for Mid-Continent Supply. He began 
his oil career in 1933 working in the 
fields. He left the fields in 1935 to go 
into the supply end of the business 
and from that date on has been con- 
nected with supply firms in various 
capacities, mostly in the city of Tulsa. 


>R. W. “Ace” Elliott has been 
named Mid-Continent and Gulf Coast 
a representative for 
Willis Oil Tool 
Company of Long 
Beach, California. 
He will replace 
Don F.Glover, who 
has been trans- 
ferred to the home 
office at Long 
Beach. The Com- 
pany manufactures 

“= the Willis Rotary 
R. W. Elliott choke for flowing 
wells, tubing and rod rotors for pump- 
ing wells. Elliott will make his head- 
quarters in Houston. 














> Frank L. Johnson has been ap- 
pointed manager of export sales of 
The National Supply Company’s en- 
gine division. John- 
son graduated from 
the California Mar- 
itime Academy in 
1938 with a BS de- 
gree in Naval Sci- 
ence. Upon gradu- 
ation, he was em- 
ployed with the 
Coast and Geodetic 
Survey for a period 


F. L. Johnson 
of 6 months until joining the Ameri- 
can President Lines, where he worked 
in the operations department. 


> Bruce V. Walch has been named 
manager of the field service depart- 
ment of the Four Wheel Drive Auto 
Company. He was formerly manager 
of the FWD parts sales department. 
Walch has been with FWD since 1927. 
He attended Wisconsin State Teachers 
College and Columbia University. 


> Frank Prosser, Emsco Derrick 
and Equipment Company, has retired 
after 28 years with the company. Pros- 
ser joined the D+B division of the 
company in 1936 at San Antonio, Tex- 
as. as manager of the South Texas 
district. In January, 1943, he was 
appointed assistant sales manager of 
the D+-B division with headquarters 
in Dallas. A year later he was ad- 
vanced to sales manager and in Janu- 
ary, 1946, to Mid-Continent manager. 
At the time Frank joined the D+-B 
organization he had had 131% years’ 
experience with the Shell Oil Com- 
pany, and 7 years with the Santa Fe 
railroad. 


> Rodney G. Freeman has been ap- 
pointed district 
sales engineer for 
Louisiana, Arkan- 
sas, Mississippi, 
and Alabama terri- 
tory of the Card- 
well Manufactur- 
ing Company, 
Wichita, Kansas. 
“Rod” is a native 

of Mississippi and R. G. Freeman 
since graduation from Mississippi 
State as a mechanical engineer, has 
been selling drilling and servicing 
equipment on the Gulf Coast. 





> Garner L. Davis has been ap- 
pointed district manager of the Mack 
Motor Truck Corporation’s Houston 
Texas branch, announces A. F. Fen- 
ner, vice president and sales manager. 
During his five years with the Mack 
Company Davis has been a salesman 
at the company’s Houston branch and 
district manager of the Oklahoma 
City and Dallas branches. 
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Visco 24-Hour Field Service is a tough job — on 

paper. Visco men are actually on call 24 hours a 

day to handle any oil field or refinery emergencies 

..» but, we have found that where Visco Emulsion- 

Breakers are on the job, treating difficulties are 

so rare that Visco Field Service Men can almost 

always plan on a good night’s sleep. 


If your treating has been an all-hours headache, 
better switch to the blue Visco barrels ... no 
knockout drops in them, but efficient, economical 
emulsion-breaker performance around the clock, 
year after year. Call Houston, CAPITOL 7300, 
collect, for Visco action, now! 


VISCO PRODUCTS COMPANY 
INCORPORATED 
77 City National Bank Building e Houston 2, Texas 





Lb. CONSISTENTLY EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 


NOTICE: Visco Products Company is authorized to manufacture and sell Visco Oil Treating Compounds for use in the breaking and resolving of oil emulsions, or to grant licenses for 
under the following United States Letters Patent: 2,050,639; 2,050,640; 2,206,589 ; 2,214,783; 2,214,784; 2,225,189; 2,303,414; 2,307,813 ; 2,318,034; 2,318,035 ; 2,321,056; 2,335,554; oop 
Viseo Products Company is willing to grant licenses on a royalty basis, to oil companies, and to others desiring to practice the patented subject matter, under any and me 
Letters Patent, permitting the user to purchase the oil treating compounds at will from any vendor, or to prepare the compounds for use or to use the compounds under the 
Letters Patent. Application for license should be made to: Visco Products Company, Houston, Texas. 
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New Machinery and Supplies 





Use reply card to procure promptly 
complete information and prices of 
products described here in brief. 


Circle corresponding letter or letters on reply card. 


A—WATER COOLERS 


Young Radiator Company has an- 
nounced a new line of engine jacket 
water coolers. Gas and/or lube oil 
cooling coils may be mounted be- 
tween the fan and liquid cooling core. 
the blower-type fan cools the oil and/ 
or gas cooling coils first, with a mini- 
mum rise in air temperature, little af- 
fecting the cooling properties of the 
air flow over the liquid cooling core. 
This core arrangement is said to. re- 
quire a lower fan-horsepower require- 
ment. Young Radiator Company. 

Circle Letter A on reply card. 


B—FLOW REGULATORS 


Waterman Engineering Company 
announces the development of an ad- 
justable flow regulator for cylinder 
speed control. This adjustable regula- 
tor gives a constant rate of flow re- 
gardless of pressure fluctuations or 
change in work resistance at any set- 
ting within the adjustable range. Ad- 
justable range is 50 per cent of the 
calibrated flow rate in GPM. Water- 
man Engineering Company. 

Circle letter B on reply card. 







New hoist designed by American Hoist and Derrick. 
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C—LAMINATED PANELS 


Kaylo laminated panels, prefabri- 
cated sections for curtain walls and 
interior partitions, are now made in 
9 and 10 ft lengths, in addition to 8. 
All panels are 4 feet wide and nomi- 
nally 2 in. thick. Of “sandwich” con- 
struction, with a solid, incombustible 
core of Kaylo calcium silicate and 
then facings of cement-asbestos board, 
they insulate better than 16 in. of con- 
crete. Owens-Illinois Glass Company. 

Circle letter C on reply card. 


D—STEEL HOIST 


A new hoist designed for steel erec- 
tion has been announced by Ameri- 
can Hoist and Derrick Company. This 
new hoist incorporates features speci- 
fied by steel erectors and hoist engi- 
neers from the industry. Through a 
torque converter, anti-friction bear- 
ings, and air operated, contracting 
type tandem band clutches, this hoist 
permits an operator to “feel” his load 
into position accurately and smoothly. 
Brake linkage between foot pedals 
and contracting bands is anti-friction 
bearing mounted for easy operation. 


Portable well testing unit developed by Rolo. 


Safety features include a back-up 
brake that engages automatically on 
reversal of the drive shaft, ratchet 
rings of forged steel with compression 
type dogs, and overload regulating air 
valves. 

Circle letter D on reply card. 


E—WELLCHECKER 


The newly-developed Rolo well- 
checker, Type No. 1H-4806, is a com- 
pact, portable well-testing unit with a 
48 in. OD by 6 ft S. to S. by 150 psi 
WP horizontal oil and gas separator. 
It is completely piped with orifice fit-. 
ting and diaphragm type back pres- 
sure valve. This well checker also has 
an automatic free water knockout fea- 
ture, by means of which free water is 
segregated in the water compartment 
of the separator, its level controlled by 
a weighted float, and water is metered 
by water meter when discharged from 
the separator. Additional oil meters 
may be supplied manifolded in parai- 
lel to enable the unit to handle high 
rates of oil flow. Rolo Manufacturing 
Company. 


Circle letter E on reply card. 
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F—LUBRICATING EQUIPMENT 

Graco’s field lubricators, redesigned 
for faster lubrication at the job site, 
have just been released by Gray Com- 
pany, Inc. Featuring new Powerflo 
pumps, which easily handle the heav- 
iest greases, these lubricators can be 
quickly mounted on truck or trailer. 
Graco convoy lubers are designed in 
two general classifications: (1) ready- 
to-work, completely assembled units, 
and (2) “job-planned” units, se‘ected 
and assembled by the contractor to 
meet his particular greasing needs. 
Gray Company, Inc. 

Circle letter F on reply card. 


G—OSCILLATOR 

\ new, low frequency oscillator 
Model 410-A has recently been an- 
nounced by the Krohn-Hite Instru- 
ment Company. It combines the sub- 
audio with the normal audio frequen- 
cies and provides both sine and 
square wave outputs over the entire 
frequency range from 0.02 to 20,000 
cps. Six frequency bands are pro- 
vided, each covering a full decade, 
with continuous control of frequency. 
A single, 11 in., illuminated, direct 
reading logarithmic scale is used on 
all bands. Krohn-Hite Instrument. 

Circle letter G on reply card. 


H—CHEMICAL FEEDER 

A new Model 2-47CF Constaflo 
chemical feeder is announced. This 
new positive displacement, duplex dia- 
phragm pump is equipped with two 
“See-Thru” plastic reagent heads and 
is driven by a 14 hp motor. Its rec- 
ommended delivery range is from 1.0 
to 15 gal per hour. The Constaflo will 
draw solutions or slurries from a con- 
tainer and force them into a line or 
vessel under pressures up to and in- 
ome 100 psig. %Proportioners, 
nce.%. 

Circle Letter H on reply card. 


Calumet and Hecla's new packaging method. 


I—TURNING ROLL 

The Worthington model 75PR turn- 
ing roll was recently announced. Rub- 
ber wheeled, it has turning capacity 
of 75 tons, the carrying capacity of 
which is distributed among three units 
—one power roll, and two idler rolls, 
each having a 25-ton capacity. With 
steel rollers, its turning capacity is in- 
creased to 150 tons, and the carrying 
capacity is distributed among 6 units, 
one power roll and 5 idler rolls, each 
with a capacity of 25 tons. Worthing- 
ton Pump and Machinery Corp. 


Circle letter I on reply card. 


J—TUBE PACKAGING 

A new method of packaging U-bend 
tubes for head exchangers and con- 
densers has been developed by Wol- 
verine tube division of Calumet and 
Hecla Consolidated Copper Company, 
Inc. The new packaging permits di- 
rect installation from shipping pallet- 
to-condenser on receipt in the custo- 
mers plant. Heretofore, U-tubes with 
different bending radii were shipped 
in separate packages. U-tubes will 
now be nested according to customer 
prints, and palletized at Wolverine 
plants. Condenser tubes may be 
moved directly from the shipping pal- 
let into heat exchanger or condenser. 
Calumet and Hecla. 

Circle letter J on reply card. 


K—GAS ENGINE 

Natural gas where available can be 
utilized in a new engine developed by 
Cummins Engine Company. Designed 
primarily to take advantage of the 
plentiful supply of natural gas in the 
oil producing areas, the new engine 
is known as the Model LR-600-GAS 
Cummins engine. The engine is clas- 
sified in the medium speed field, be- 
cause of its 1100 rpm rating. Now in 
production, the LR-600-GAS engine 


will be used principally to provide 
power for oil well drilling rigs. It is 
a 6-cylinder, spark ignition engine, 
with a displacement of 2477 cu in., 
a bore and stroke of 714 by 10, and 
a maximum rated horsepower of 315 
hp. Cummins Engine Company. 
Circle letter K on reply card. 


L—GAS INDICATOR 

A new type portable gas indicator 
for detecting and measuring the hy- 
drocarbons in drilling wells has been 
placed on the market. Designed for 


the geologist in the field, for use in 
drill stem tests, and drilling fluid 
sampling, the instrument weighs only 
5 lb and measures 10 by 4 by 3 in. 
Traces of hydrocarbons are accurate- 
ly, and quickly measured. It may be 
operated either from the car battery 
or any 6-volt source. The detecting 
element is contained within an exter- 
nal probe head attached by 6 ft elec- 
trical cord to the instrument case. 
Atlas Exploration Company. 
Circle letter L on reply card. 


Cummin’s newest natural gas engines. 
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M—HOLE REAMER 

The Grant reamer, a tool that in- 
corporates the minimum of parts and 
js designed for easy operation in sta- 
bilization and reaming out the hole 
to full gage, was recently put on the 
market. The tool is streamlined to 





permit uninterrupted flow of circula- 
tion fluid, and the cutters are so 
angled that weight must be applied to 
make the tool progress downwards. 
It cannot, therefore, corkscrew itself 
into the hole. It can be run with either 
end up. Grant Oil Tool Company. 


Circle Letter M on reply card. 


N—BREATHER VENT 

Universal Controls Corporation 
has developed a breather vent for gas 
service regulators. A hood, or “um- 
brella” shields the vent opening from 
rain, sleet, snow, and ice. Other fea- 
tures are a thin-edged lower hood- 
rim, which sheds water, rather than 
encouraging it to gather to freeze, and 
a protected opening scientifically 
sized to keep out insects while per- 
mitting free and unrestricted flow of 
air or gas. Four different models are 
being produced, so that the Universal 
advantages may be incorporated on 
all standard regulator installations. 
Universal Controls Corporation. 
Circle letter N on reply card. 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM *4691 





Type R2R Process Pump 








No. 01580 B 
Te RR} 








mAn/ 





Type R2R Process Pump 


DISASSEMBLY: The Type R2R process 
pumps can be disassembled without discon- 
necting the suction and discharge piping. By 
first removing the 8pacer from the spacer 
type coupling, and unbolting the casing 
from the cradle the entire cradle and com- 
plete rotating element can be removed with- 
out disturbing the suction and discharge 
piping. 


OPERATING RANGE: Type R2R, Heavy 
duty, process pumps are available in eight- 
een different sizes, enabling our engineers 
to furnish units specially designed and con- 
structed for the particular work to be per- 
formed. 


Capacities: 50 to 2000 Gallons per minute. 


Heads: Up to 400’. Speeds: 900 RPM to 
4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 














ESTABLISHED [869 


, DEAN BROTHERS PUMPS /NC. 
/NDIANAPOLIS /wO. 


323 W TENTH Sr. 





Horizontal, Single Style, Double Act- 

ing, Piston Type, Close Clearance 

Pump. Designed to handle volatile 
liquids 





Horizuon.al, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 





Duruble Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 






Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 





To obtain more information on products advertised see page E-33 
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and unbeatable safety records! 


In Two Great New 


U. 5. RUBBER 


Rotary Hose 


U. 5. ROYAL 4_first rotary hose ever to offer these 
great advantages— 


Double Reinforcing Wire Units —Royal 4 incorpo- 
rates 2 double wire layers (4 stress wires in all) toa 


unit—each layer a hose in itself with sufficient 
hydrostatic value to resist bursting. 


Highest Working Pressure —ryles out the “burst” 
risk taken when conventional hose operates on the 
modern high-pressure pumps of today ... elimi- 
nates costly switching to steel hose when high 
pump pressures are required. 


Ultra-Flexibility — subjected to torturous factory 
“sling” tests, Royal 4—due to its special wire-rein- 
forced, fabric-and-rubber construction—has demon- 
strated a degree of flexibility unparalleled in 
rotary hose history. 


Complete Kink Resistance _with extreme flexibility 
from leakproof coupling to leakproof coupling, 
Royal 4 resists all forms of kinking even on mast 
type rigs. 

Record Trouble-Free Test Perlormances-gfter two 
long and rigorous test years in the deepest fields of 
Texas, Louisiana and Oklahoma...under the high- 
est pressures of off-shore.Gulf Coast drilling...U.S. 
Royal 4—in varying service lengths fitted to every 
type of rig—has come through without a failure. 


Expert advice and service on the job are yours for the asking. 
See your “U.S.” Distributor about these great new hose or write... 


U. S. MATCHLESS CABLE-LAY—new and vastly 


improved with qualities no other Cable-Reinforcing 
hose possesses— 


Twist-Free Cable Construction_jt. 19-strand cable 


wire of highest tensile steel is so arranged as to 
completely eliminate the characteristic twisting of 
cable wire under stress. 

Unique Failure-Proof Carcass __q special, soft, pli- 
able yet super-strong cotton fabric overcomes the 
incidence of carcass failure so frequent in most 
flexible hose. 

Complete Kink Resistance _ Like U. S. Royal 4, 


ultra-flexible U. S. Matchless Cable-Lay with its 
built-in, leakproof couplings makes for a super- 
effective kink-resistant working length. 

Extended Flex Life _ with its special long-lasting 
carcass and twist-free cable strands in rubber- 
cushioned plies, U.S. Matchless Cable-Lay guaran- 
tees an appreciably longer flex life. 

Product of Exhaustive Experimentation_thousands 


of tests involving wire sizes, strand numbers and 
degrees of flexibility preceded the making of U.S. 
Matchless Cable-Lay. Now—in answer to oilmen’s 
demands for a better Cable-Reinforced hose—it is 
ready to add miles of drilled footage to service life. 


PRODUCTS OF 





UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION @ Rockefeller Center, New York 20, N. Y. 
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Survey of Plants Shows:— 


15 of 20 Engineers 
Prefer Nicholson Traps 


y, | To determine the best steam trap on which to standardize, 
a large processing firm recently asked their plant engineers 
for their preference. In 15 out of 20 plants the choice was 





Nicholson. 





The repeated adoption of Nicholson steam traps in plants 





currently in big ‘‘cost-reduction-through-modernization” pro- 
grams is another indication of their advanced features. To 
learn why an increasing number of leading plants are stand- 
ardizing on Nicholson thermostatic steam traps send for our 
catalog. 5 types for every power, heat, process use; size 
V4," to 2”; press. to 225 Ibs. 










Bulletin 450 or see Sweet's 


W. H. NICHOLSON & CO. wWices Sanne, ‘pa. 































STOP 





Vapor 
losses 









with OCECO “Type B” 











VENT UNITS | > . 


@ Combined flame arrestor and conservation vent valve. 
These units protect both the tank and tank contents from entrance 
of flame; control and restrict tank breathing and prevent the free 
escape of vaporized liquids and lowering of gravity ratings. 
Sturdy, dependable, efficient and trouble-free Oceco construction. 















2” to 10” sizes. Write for Catalog 474-R. It gives full details. 


of ol oe 









THE JOHNSTON & JENNINGS CO. 
division of PETTIBONE MULLIKEN CORP. 
4751 West Division St. e Chicago 51, Illinois 

















O0—GATE VALVES 
A forged steel gate valve has heen 


designed by American Chain and 


Cable Company, Inc. Among its fea. 
tures are a bolted bonnet, which in. 


sures maximum service life and low 
cost maintenance, tongue and groove 
joint with soft iron gasket to assure 
tightness under varying service condi- 
tions and extremely hard wedge fac- 
ing that minimizes seizing, galling. 
and abrasive wear. Stainless steel 
gland bolts and nuts prevent freezing 
or corrosion. American Chain and 
Cable Company, Inc. 


Circle letter O on reply card. 


P—TRACK JACK 

A new Simplex single-acting track 
jack, known as Model No. 16A has 
been introduced by Templeton and 
Company. The jack has features that 
speed up and simplify maintenance 
work on switches and spurs as well as 
general track work on refinery-main- 
tained tracks. Among these are the 
very low minimum toe height of only 
14% in. This enables the jack to be 
placed under rail without removing 
ballast. The large forged toe, (2% 
in. by 314 in.), stabilizes the load. 
Another advance in design is that trip 
can be operated from either the right 
or left side, with the operator pro- 
tected in each case by an improved 
safety thumb guard. Templeton and 
Company. 

Circle letter P on reply card. 


Q—PULL TRACTOR 

A new 12,000 lb drawbar pull trac- 
tor with torque converter designed to 
handle all tough pushing and pulling 
jobs is now being manufactured by 
The Buda Company. The new Buda 
model HA-120 shop mule tractor with 
a single stage, is powered with a 6 
cylinder, 230 cu in. displacement 
Buda model 6-B-230 gasoline engine. 
As optional equipment this tractor is 
available with a Buda model 6-BD- 
230 diesel engine of the same large 
displacement and interchangeable 
mounting dimensions. Buda Com- 
pany. 

Circle letter Q on reply card. 
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R—PRESSURE INDICATORS 

Two new maximum pressure indi- 
cators, one for cylinder firing and 
compression pressures and the other 
for oil fuel pump pressures have been 
put on the American market by Dob- 
bie McInnes, Ltd., Glasgow, Scotland. 
The cylinder pressure indicator meas- 
ures the compression pressures or the 
maximum firing pressures in the cyl- 
inder of an engine while operating. 
It can be used on all engines of all 
speed ranges. The fuel line pressure 
indicator provides a method of check- 
ing the fuel pump pressures on diesel 
engines and is particularly useful on 
those utilizing high viscosity oil fuels, 
by warning of choking atomizers that 
may produce undesirable fuel line 
pressure 100 per cent or more above 


normal. Dobbie McInnes, Ltd. 


Circle letter R on reply card. 


S—RECEIVER RECODER 

George Kent, Ltd. has produced a 
multi-point air-operated receiver re- 
corder which provides a synchron- 
ized side-by-side record of the prin- 
cipal measured or controlled vari- 
ables in a system. It can be used 
in conjunction with a transmitter 
mounted in any of the standard Kent 
instruments or others providing they 
emit the required pressure range. The 
receiver records on a chart divided 
into three distinct zones and operate 
on 3, 4, 5, or 6 points. When it is 
operating on more than 3 points, and 
two pens are recording on one zone, 
different colored inks are used. Net 
weight of the instrument is 70 lb. 
George Kent, Ltd. 

Circle letter S on reply card. 


T—SWINGING FINAL DRIVE 
A swinging final drive has been 
added to the swinging compounds de- 
veloped by Mid-Continent Supply 
Company. The swinging final drive 
shortens rigging up operations. It 
eliminates the problem of aligning 
sprockets and connecting the chain 
between the compound and the input 
of the drawworks. With the swinging 
final drive and swinging compounds 
the only chain broken is the rotary 
chain, Designed for use with the Mid- 
Continent mu'tiple engine rig drive, 
the swinging final drive is completely 
enclosed in an oil tight, dustproof 
case, assuring long chain life. Lubri- 
cation is accomplished through spray- 
ing a stream of oil directly on the 
sprockets of the swinging final drive. 
Oil is pumped into the channel reser- 
voir, sprayed on the sprockets, and 
drains to the lowest part of case where 
it is picked up by the pump. Mid-Con- 
linent Supply. 
Circle letter T on reply card. 
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U—CHAIN REPAIR TOOL 

S. R. Bowen Company recently 
placed on the market the Bowen 
Punch-Out chain repair tool, which is 
designed for use in dismantling or re- 
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pairing roller chains. According to 
the manufacturer, this tool positively 
eliminates the danger of steel splinters 
injuring workmen; cuts down repair 
and dismantling time, and prevents 
damage to chain that results from 
sledging. The Bowen repair tool is 
available for A.S.A. roller chains in 
normal pitch from 14-in. to 3-in. sizes 
and for API Roller Chains in 3-, 
314, and 4-in. sizes. S. R. Bowen Com- 
pany. 
Circle letter U on reply card. 


V—TRIPLEX PUMP 

The Aldrich Pump Company an- 
nounces the addition of a 3 in. stroke 
triplex, direct flow pump to their 
over-all line. This triplex unit can 
operate at speeds up to 500 rpm—an 





increase over previous models, result- 
ing in more work from a lighter, 
more compact pump. Power ranges 
up to 50 hp; pressures up to 3800 psi, 
and displacement up to 96 gal/m 
(3275 bbl per day) at 790 psi, 500 
rpm. The direct flow pump passes 
liquid in a straight line, directly 
through the working barrel. 
Circle letter V on reply card. 
















CYLINDERS 


Wherever you have to— (4 : 4g 


EX PUSH or PULL @_ 
FY LIFT or LOWER <= 
Ge PRESS or SQUEEZE ® 
4{\ TILT o TURN Ti: 
[3 OPEN or CLOSE [\ 


Ledeen cylinders provide positive, 
dependable power and pressure in 
straight line motion. Designed for air, 
oil, or water operation, they are uniform 
in design and construction, affording a 
wide number of varieties and adapta- 
tions. Ledeen cylinders are easy to 
install, occupy minimum space, and are 
built for long, economical service. 


Standard Ledeen cylinders and mount- 
ings are available from distributors’ 
stocks in major cities. Special cylinders 
if required. J.1.C., of course. 


, Cylinders 


are GOOD Cylinders . 


Write for Bulletin 500 


Ledeen Mfg. 3 


(VinoeRs 


1608 San Pedro 
Los Angeles 15, Cal. 





To obtain more information on products advertised see page E-33 E-4] 





Dobbin 


doesnt work here 
any more ! 





SES 


Petroleum Progress helps 





Lone aco farmers raised food primarily for their families. Any 
surplus was “horsed”’ to local markets. Today the nation’s tre- 
mendous farm output moves to market at high speed and on 
schedule. Produce and perishables are delivered garden-fresh. 
Gasoline and Diesel-powered trucks reach into every corner of 
the land, cover swiftly America’s 3 million miles of roadways. 


Here petroleum research and development work for the wel- 
fare of a nation and the world. And—here is another instance 
of free men at work in a land of free competition. 


TEMACO 


THE TEXAS COMPANY 


Petroleum Promotes Progress 


To obtain more information on products advertised see page E-33 


move America's food supply 


Close to 90 percent of all agricultural products mar- 
keted are shipped by truck. And almost half of this 
is hauled by farmer-owned and farmer-operated 
trucks — of which there are more than 2% million 
today. Everywhere trucks travel, Texaco petroleum 
products are there, too, to insure efficient, economical 
operation and maintenance. ° 
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W—WALL CUTTER 

A new, special purpose, thin wall 
external cutter has recently been an- 
nounced by the McCullough Tool 
Company. The new cutter permits the 
external recovery of drill pipe, casing 
and tubing in tight holes. It is a spe- 
cial cutter, for use only where stan- 
dard cutters cannot be used, due to 
extremely small clearances between 
the pipe and casing, or between joints 
and the wall of the drilled hole in an 
oil well. By special design of the cut- 
ting mechanism, a minimum wall 
thickness of ;; of an inch is made pos- 
sible. All operating parts of the cut- 
ting mechanism, including the knives, 
are contained in the wall of the cutter. 
No parts protrude inwardly or out- 
wardly while going into the hole!— 
McCullough Tool Company. 


Circle letter W on reply card. 


X—WELDED FITTINGS 

Welded fittings and joint for corro- 
sion resistant coated piping are an- 
nounced by Welstrom. Welstrom fit- 
tings and joints are available in all 
standard sizes and types of welding 
fittings and joints from 1% in. up to 
30 in. in diameter. They are coated 
or lined with corrosion resistant coat- 
ings in the manufacturer’s plant. Any 
alterations that are necessary for field 
assembly resulting from slight 


changes in design layouts, can be 
made in the field. A typical fitting has 
three parts, an internal sleeve and two 
external fittings. Welstrom. 

Circle letter X on reply card. 


Y—TROUGH CONVEYOR 

A new conveyor of oscillating 
trough type, called Link-Belt Flex- 
mount, has been developed for han- 
dling a great variety of loose bulk 
materials at moderate capacities. The 
Flexmount design features the use of 


m 
BP, 





a one-piece metal trough with high 
sides, supported on one-piece flexible 
members, which function as springs 
in absorbing the energy of the trough 
movement at each end of the stroke. 
Conveyor trough is normally 4 in. 
deep and come in standard widths of 
8 to 24 in., made of No. 10 or 12 gage 
steel, stainless or corrosion resisting 
steel, or other special material. Link- 
Belt Company. 
Circle letter Y on reply card. 














F 
} 
i 
& 
i 
‘ 
[ 


H 
- 
Ef 


time, money, engines. 


Ask your local Oakite Technical Service 
Representative for free on-the-spot 
demonstration. Or write Oakite Products, 4 
Inc.,48 Thames St., New York 6, N. Y. : 
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Get the Sludge 


out of your Diesels! 


LUDGE in lubricating systems in- 
creases wear, reduces normal engine 
life. To get rid of it fast, just circulate a 
solution of Oakite Composition No. 7, 
emulsion type solvent cleaner. Saves 


gto INDUSTRIAL ¢, ene 
t] 
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SLIP-ON 
FITTINGS 


joints. 


7—ROLLER CHAIN PINS 
Baldwin-Duckworth Division of 
Chain Belt Company claims that as a 
result of their present method of cop- 
per-plating roller chain pins, optimum 
hardness for the pins is assured. Other 
claims are: Copper plating assures 
uniformly good riveting, greatest hold- 
ing power of pins, and easy chain cut- 
ting. After cutting, tapering, and rough 
grinding of the pin ends, the pins are 
entirely copper plated in a copper so- 
lution bath. In the case hardening 
operation, only the body of the pin 
absorbs carbon. Pin ends are com- 
paratively soft. The copper pin end is 
riveted to the side plate... the soft- 
ened end makes for a firmer, stronger 


rivet. Chain Belt Company. 
Circle letter Z on reply card. 


AA—SCRATCHER 
A new hinged construction has been 
provided in the B and W Nu-Coil 
Scratcher. A heavier base and window 
type hinge are combined with a 
high tensile spring curved pin. This 
scratcher is of the latch-on type and 
is adapted to installation on external 
upset casing or on casing joints on 
which the welded scratcher stop lugs 
are placed in the casing storage yard 
or on the dock before moving to a 
marine location. B and W Inc. 
Circle letter AA on reply card. 


















By eliminating threads and grooves Enardo Slip- 
On Fittings slice 2/3 off line-connecting time. Th» 
flexibility of these performance-engineered fitting 
assures leak-proof connections even on misaligned 
No expansion joints required. Available ‘n 
all styles and four sizes, 2 to 6 inches, for work- 
ing pressures up to 125 Ibs. Perfect for lease work 
because of their full salvage value. For Canadian 
delivery write National Tank Co., Ltd., Box 4184, 
Edmonton Station, Alberta, Can. 


BNARO® 


To obtain more information on products advertised see page E-33 


BOX 1647 
TULSA, OKLA. 
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AB—CAGES 


John N. Martin has an- 
nounced development of 
CAGES equipped with 
synthetic rubber ball 
euides (perforated to 
prevent blisters), which 
are held in place by both 
mechanical means and 
oil proof cement. The 
well known properties of 
rubber, such as resilience 
(against beating of the 
ball), resistance to sand 
abrasion, non-magnetic 
character, and electrical 
resistance, are thus em- 
ployed to combat the 
cage problems. John N. 
Martin. 


AC—ULTRA-VIOLET LAMP 

\ new line of Blak-Ray high-inten- 
sity long-wave ultra-violet lamps for 
observing fluorescence is announced 
by Ultra-Violet Products. These lamps 
were originally designed for defense 
purposes but have important applica- 
tions for laboratory analysis and in- 
dustrial inspection because of their 
improved u.v. output. 

Blak-Ray lamps are equipped with 
a self-filtering “black-light-blue” tube 


ES Four Single-Cylinder 
AW) WISCONSIN 
ptirn- Cooled ENGINES 


Offering More POWER 
ADVANTAGE, 6 to 9 hp. 


This series of single-cylinder models have all of 
the traditional Wisconsin heavy-duty features 








teemenenn acces 


Top Cage 





Synthetic 
Rubber 
Ball Guides 





Lower Cage 


that allows the long-wave ultra-violet 
rays (3660 angstrom units) to pass 
through but filters out the undesir- 
able rays in the visible portion of the 
spectrum. No additional filters are re- 
quired and the cool-operating tubes 
will last for 2000 to 3000 hours. Rec- 
ommended for use at low light-levels, 
thev do not, according to the manu- 
facturer, require as great a degree of 
darkness as lamps using separate fil- 
ters. Ultra-Violet Products, Inc. 

Circle letter AF on reply card. 





such as self-cleaning tapered roller bearings at 

both ends of the crankshaft, rotary-type, high tension OUTSIDE magneto 

operating as an independent unit, and maximum torque at all usable speeds. 
CONDENSED SPECIFICATIONS 








MODELS AEH AFH AGH AHH 
Bore - - - - - += + = inches 3 3% 3/2 3% 
Stroke - - - - + «= «© « inches 3% 4 4 4 
Disp. cubic inches - + *¢ © © -© 23 33.2 38.5 41.3 
H. P. and R.P.M. range - -« « e« - 3.9 at 6.0 at 7.2 at 7.7 at 
1600 1600 1600 1600 
6.1 at 7.2 at 8.4 at 9.2 at 
2606 2200 2200 2200 
Net weight in Ibs., Standard Engine - - 130 180 180 180 





Our engineering department will gladly cooperate with you in adapting Wisconsin Engines to your 
requirements. Write for detailed data and name of the nearest Wisconsin distributor. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 


WRITE TO HARLEY SALES CO. 
619 S, MAIN STREET, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 
SOS SOUTH MAIN ST., WICHITA, KANSAS 
Olt FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS. 
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AD—ASPHALTIC COVERING 

A new asphaltic coating, Dica. 
Rode, is now available from The Zone 
Company, a division of Southwesiern 
Petroleum Company, Inc. Dica-Rode 
is manufactured in two forms, one 
form using Canadian asbestos to vive 
the coating greater tensile streneth 
and body, the other without asbestos 
fiber. Premium asphalts are used in 
both forms. The coating without as- 
bestos fiber is suitable for use on 
underground portions of concrete or 
steel foundations. Fibered Dica-Rode 
is preferable for use on pipe lines. 
One gallon of Dica-Rode will insulate 
about 100 sq ft of new pipe surface. 
The Zone Company. 


Circle letter AD on reply card. 


AE—LIQUID BLENDER 

A new automatic proportioning sys- 
tem for blending two or more of a 
wide variety of liquids has been de- 
veloped by Bowser, Inc. No charts or 
calculations are used to set the blender 
for any combination of liquids. Simple 

















controls on each meter permit instan- 
taneous setting of ingredient propor- 
tions in increments. Total throughput 
is recorded on a master counter and 
each ingredient is recorded separately) 
on its own meter.—Bowser, Inc. 
Circle letter AE on reply card. 


AF—LOCK COVER 

A lock on the cover of the TAG 
non-indicating controller for tem- 
perature-pressure, for “locking in” 
control point settings, is announced 
by the TAGliabue Instruments Divi- 
sion of Weston Electrical Instrument 
Corporation. As a new feature added 
to the controller, the locking device 
eliminates the danger of unauthorized 
persons willfully or accidently chang- 
ing control point settings. In the new 
design the control setting mechanism 
is a spindle with a slotted tip placed 
entirely behind the locked cover of 
the case. Weston Electrical Instru- 
ment Company. 

Circle letter AC on reply card. 
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k in Colorado | 


30 Lbs. W.P. Welded 
Storage Tanks in West Texas 


F Low 500-Barrel Bolted Tank Battery 


National Serves The Oil Industry EVERYWHERE! 


National Tank Company has constantly 
expanded its facilities during the past 25 
years to keep pace with the demands of an 
ever-growing, world-wide market for 
National’s products. The development and 
production of many National “Firsts” are 
responsible for this growth. 


Our highly-skilled research and engineering 
staff is constantly making new discoveries. 


NATIONAL 


TULSA, 


They are designing and producing newer, 
bigger, faster equipment to bring to the 
petroleum, chemical and manufacturing 
industries increased production with more 
economy and greater safety. 


National recently increased its plant capacity 
to seven acres under one roof—added many 
new plant facilities and equipment to assure 
that “It’s a National” means the finest! 


COMPANY 


OKLAHOMA 











Publications will be sent free. 


AG—STREAMLINED SWIVELS 
[DECO announces that Bulletin SS- 


51 is now available. This new booklet | 


describes the Model DSS-300, SS-300, 
SS-250, and SS-150 streamlined swiv- 
els with floating washpipe assemblies. 


The bulletin presents construction de- - 


tails, specifications, and one page of 
photos showing the “Nonpareil” wash- 
pipe packing quick change procedure. 
Also available is a new condensed cat- 
alog covering all IDECO equipment. 
This new catalog is complete with 
photos, descriptions, and specifica- 
tions on the entire IDECO line of 
drilling, servicing, and general oil 
field equipment. This 71 page bulletin 
is known as Condensed Catalog 51. 
Dresser Equipment Company. 
Circle letter AG on reply card. 


AH—CLEANING PIPE 

The Flexible Pipe Cleaning Com- 
pany has published a folder on its 
various tools used in cleaning pipe. 
Latest machine in the Flexible line is 
a “RODucteR” developed for the spe- 
cific purpose of mechanically rod- 
ding phone and electric ducts. The 
RODucteR now brings duct rodding 
techniques in step with other develop- 
ments in the maintenance of commu- 
nications installations. Other features 
are the diagrammatic illustration of 
the “Flexible” power drive rodding 
that may be used in various diameters 
of lines with only one trench needed, 
and the chain head auger, which is 
used for cleaning of small diameter 
lines. Flexible Pipe Cleaning Com- 
pany. 


Circle letter AH on reply card. 


AlI—BLOCK INSULATION 
\ new 4-page folder on superex 
block insulation was recently pub- 
lished by Johns-Manville. This high 
temperature insulation used by Johns- 
Manville is described in the bulletin, 
along with a list of the outstanding 
properties of this insulation. This in- 
formation is backed up with conduc- 
tivity and heat loss graphs, as well as 
a recommended thickness table. The 
back cover shows a few of the many 
special shapes in which superex can 
be supplied. Johns Manville. 
Circle letter AI on reply card. 


Trade Literature 
” (dicen ota pea 


AJ—PRE-FABRICATED 
PIPING 


Western Piping Supply Division of 
The Lummus Company has prepared 
a new bulletin entitled “Pre-Fabri- 
cated Piping.” This two-color, illus- 
trated booklet discusses advances 


made in the field of high and low 


pressure piping subassemblies. It de-_...~ 


scribes and pictures pipe bends, coils, 


_ headers;. manifolds, Vanstone work, 


process piping, and welded assem- 
blies produced in the division’s shops 
fer the power generation, petroleum 
refining, pipe line transmission, pa- 
per, steel, chemical, and heavy indus- 
tries. The Lummus Company. 

Circle letter AJ on reply card. 


AK—ELECTRICAL FITTINGS 
A handy, compact, easy reference 
manual has been made available by 
O. Z. Electrical Manfacturing Com- 
pany, Inc. The new manual contains 
illustrations, catalog number, price, 
and weight of the complete line of 
O.Z. electrical fittings. Distributors’ 
countermen, electrical contractors, 
and estimators will find this handy 
manual extremely simple to use. 
Circle letter AK on reply card. 


AL—MOTOR GRADERS 

A new 16-page booklet entitled 
“Quality at Work Through the Years 
with ‘Cat’ Motor Graders,” has been 
published by International Harvester. 
The booklet features the history of re- 
search and engineering of testing and 
on-the-job experience, of manufac- 
ture and inspection behind the “Cat” 
motor grader. International Harves- 
ter. 

Circle letter AL on reply card. 


AM—CALCIUM SILICATE 
Kaylo calcium silicate products 
and their various uses are described 
fully in a new 24-page booklet ready 
for distribution by the Kaylo division 
of Owens-Illinois Glass Company. 
The first half of the booklet is devoted 
to research and development history 
of hydrous calcium silicate product 
and a description of its properties. 
Profusely illustrated, the booklet out- 
lines the various advantages of Kaylo 
laminated panels and firedoors. The 
incombustible panels serve as either 
exterior curtain walls or partition 
sections, and require no finishing, 
painting, or plastering. Owens-Illinois 
Glass Company. 
Circle letter AM on reply card. 
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AN—PNEUMATIC STANDAR SS 

The JIC pneumatic standards ior 
industrial equipment, recenily 
adopted by the Joint Industry Confer- 
ence on pneumatics, are now made 
available to the public by Miller 
Motor Company. The “Standar:is” 
are reproduced in full—with sample 
circuit, glossary of terms, 2 pages of 
standard symbols, and a comparison 
showing how Miller air cylinders 
meet the “Standards” point for point, 
all compiled in a hole-punched 12- 
page booklet for filing. Miller Moior 
Company. 

Circle letter AN on reply card. 


AO—DRYERS 

C. M. Kemp Manufacturing Com- 
pany has published a 2-color 4-page 
bulletin on its standard radiation— 
cooled dryers. Application of the 
Kemp dryer is limited to small or 
medium flow rates. It consists of dual 
adsorption towers with an externally 
mounted reactivation system. Each 
tower is charged with sufficient quan- 
tity of granular desiccant to continu- 
ously dry the volume of gas entering 
under the service conditions specified. 
C. M. Kemp Manufacturing Com- 
pany. 

Circle letter AO on reply card. 


AP—TRANSMISSION DRIVES 

A complete catalog is now avail- 
able on the new Hy-Vo power trans- 
mission drives recently announced by 
Morse Chain Company. The catalog, 
includes: (1) A basic discussion of 
the operating principles behind chain 
drives; (2) highlights of design prin- 
ciples incorporated in Hy-Vo drives; 
(3) description of what the drive will 
do in high-speed, power transmis- 
sion; (4) Hy-Vo capacities, speed 
ranges, and service factors, and (5) 
installation and lubrication proce- 
dures. Morse Chain Company. 

Circle letter AP on reply card. 


AQ—WATER TREATMENT 
Brooks Chemicals, Inc., has pub- 
lished a 16-page booklet on water 
conditioning. The booklet gives con- 
siderable technical data and describes 
Brooks services, products, and meth- 
ods employed in solving many water 
problems. Brooks water treatment 
service is divided into 7 categories: 
(1) boiler water; (2) water line; 
(3) cooling water system; (4) brine 
system; (5) waste water; (6) zeolite 
softener, and (7) consulting service. 
Included is a study of 10 impurities 
common in water, the damage they 
cause, and how to combat them. 
Brooks Chemicals, Inc. 
Circle letter AQ on reply card. 
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AS—CRAWLER TRACTOR 

A new International TD-9 diesel 
crawler tractor catalog has just been 
published by International Harvester 
Company. A two-color presentation, 
the catalog contains detailed specifi- 
cations and information on how the 
TD-9 develops and applies its 40.5 
drawbar horsepower. Several varied 
job application scenes appear in the 
publication along with information 
on construction and operating fea- 
tures. International Harvester. 


Circle letter AS on reply card. 


AT—CENTRIFUGAL PUMPS 

The Chain Belt Company has just 
placed on the market a new line of 
self-priming centrifugal pumps. This 
new line ranges in size from the small 
114,-in. Model 4M pump up to the 
6-in Model 90M pump. Capacities of 
these sizes ranges from 4000 gal per 
hour up to 90,000 gal per hour. These 
pumps are guaranteed to meet the 
capacity standards adopted by the 
Contractors Pump Bureau of the 
Associated General Contractors of 
America. The new Rex pump is de- 
signed for easy and inexpensive re- 
placement of wearing parts. Removal 
of the easy-to-get-at cover plate makes 
it possible to replace or adjust prac- 
tically all the wearing parts in the 
pump. A new catalog is available, 
which further describes the pump in 
detail. Chain Belt Company. 


Circle letter AT on reply card. 


AU—RUBBER RESIN 
COATINGS 

A discussion of the characteristics, 
properties, uses, and methods of ap- 
plication of synthetic rubber resin 
based coatings is contained in a new 
brochure just issued by the Casey and 
Case Coating Company. Covered are 
machinery enamels, damp-wall enam- 
els, stucco-masonry coatings and scuff- 
free floor finishes, all primarily form- 
ulated for maximum resistance to cor- 
rosion or erosion. Casey and Case 
Coating Company. 


Circle letter AU on reply card. 


AV—CONTROLLER 


Minneapolis-Honeywell Regulator 
Company has published a new 2-page 
sheet giving engineering specifica- 
tions on the new Brown ElectroniK 
strip chart pneumatic control poten- 
tiometer. The new strip chart poten- 
tiometer controller has a proportional 
band and automatic reset dials, mak- 
ing possible full automatic operation. 

his type controller gives the further 
advantage of a full 11-in. calibrated 
chart width and over 120 ft of chart 
lenzth. Minneapolis-Honeywell Regu- 
lator Company, Brown Instruments 
Division. 


Cirele letter AV on reply card. 
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. . tells in non-technical language 
what 2-way radio is and what it does 
. shows how it works. You'll see 
how management can know at all 
times what’s going on because it has 
voice contact with roving crews and 
with men at remote locations. 


. shows how RCA 2-way radio 
expedites materials handling, co- 
ordinates survey and construction 
projects, and eliminates aimless 
driving in tracking down trouble... 
It reports how 2-way radio is used to 
route cars and trucks, to mobilize 


RCA ENGINEERING PRODUCTS 
Dept. 
Camden, N. J. 


Send me a free copy of ‘‘2-way Radio for Industry.” 


Name 


SPEEVS 
OPERATIONS 





HOW nes \2- WAY RADIO 


" STRETCHES” 
EQUIPMENT 


repair crews fast, and to prevent 
disruption to production cycles. 


... also covers the survey facilities 
offered by RCA to determine the 
2-way radio system that best meets 
your business needs . . . includes a 
digest of the FCC rules regulating 
industrial radio service . . . reveals 
how to co-operate with industry’s 
frequency allocation committees. 

x * * 

This brochure is yours for the 
asking. (In Canada, write: RCA 
Victor Limited, Montreal.) 
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RADIO CORPORATION of AMERICA & 
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AW—POWER PLANTS 

Bulletin Q-14 “Elliott Equipment 
for Power Plant and Industry,” has 
just been released by Elliott Com- 
pany. Liberally illustrated, this book- 
let reviews the complete Elliott line; 
describes briefly the major steam and 
electrical products of the five Elliott 
plants. Material is organized into sec- 
tions, one covering steam and related 
equipment (turbines, centrifugal 
blowers, condensers, heaters, tube 
cleaners, etc.), the other devoted to 
rotating electrical equipment. Elliott 
Company. 


Circle letter AW on reply card. 


AX—TRACTOR EQUIPMENT 

Trackson Company, manufacturer 
of tractor equipment for “Caterpil- 
lar’ diesel tractors, has just published 
a new catalog, Form No. 1106, cover- 
ing the complete line of Trackson 
tractor equipment. Products de- 
scribed and illustrated include the 
Traxcavators tractor- shovel team- 
mates of “Caterpillar” diesel tractors. 
\ll five sizes of Traxcavators are 
shown. Other machines described in- 
clude Trackson pipe layers, earth 
augers, TracLoaders, swing cranes, 
and land clearing equipment. Speci- 
fications are included for each unit. 
Trackson Company. 


Circle letter AX on reply card. 


AY—POWER VISUALIZER 

\ power factor visualizer present- 
ing an explanation of the use of ca- 
pacitors in solving low power factor 
problems is available from the West- 
inghouse Electric Corporation. Pre- 
pared in the form of a slide-rule-type 
chart, the visualizer makes it possible 
to follow a hypothetical case involving 
low power factor and shows how the 
installation of capacitors can solve 
this, as well as many similar prob- 
lems. The chart explains what low 
power factor is, what it means to both 
user and supplier, and what benefits 
can be obtained by installing capaci- 
tors. Westinghouse Electric Corpora- 
tion 


Circle letter AY on reply card. 


AZ—STEEL FITTINGS 

Tri-Clover Machine Company has 
published a new 16-page catalog, 
which describes their Schedule 5 and 
10 IPS size stainless steel “Zephyr- 
weld” fittings. This new line of stain- 
less steel fittings will augment Tri- 
Clover’s lines of “Zephyrweld” tube 
O.D. butt weld fittings, recessed end 
fittings, flanged conical end types, 
and sanitary fittings. Tri-Clover Ma- 
chine Company. 


Circle letter AZ on reply card. 
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BA—CELLULAR RUBBER 

A revised and enlarged catalog, 
and a panel of actual samples of 
Rubatex closed cellular rubber, are 
now available. The catalog features a 
chart of the properties of Rubatex as 
improved to meet the recently revised 
ASTM Standards No. D-1056-49T. 
ASTM specification numbers are 


_listed. Unlike sponge rubber, in which 


the cells are interconnected, Ruba- 
tex is composed of minute individual- 
ly-sealed rubber-walled cells, which 


~ are filled with inert nitrogen under 


pressure. Rubatex is impervious to 
moisture (it cannot absorb fluids, 
even at cut edges). Rubatex Division, 
Great American Industries, Inc. 


Circle letter BA on reply card. 


BB—EXTENSION WIRES 

Thermo Electric Company, Inc., 
has printed an 814 by 5% in. chart 
showing the applications, calibration 
symbols, conductors, polarity, and 
Thermo Electric, Instrument Society 
of America (I.S.A.), and military 
color codes of thermocouple and ex- 
tension wires. Resistance tables for 
these wires are shown on the reverse 
side of the chart. Thermo Electric 
Company. 

Circle letter BB on reply card. 


BC—HOSE LINES 

Aeroquip Corporation has pub- 
lished its latest industrial catalog, giv- 
ing complete information about its 
industrial products. Also included is 
information on how to order Aero- 
quip parts and the construction and 
principles of its hose lines and detach- 
able, reusable fittings. The catalog 
has a loose-leaf arrangement, which 
permits users to order additional cata- 
logs consisting of selected pages. 
Aeroquip flexible hose lines can be as- 
sembled easily by using bulk hose and 
the particular fittings needed. 


Circle letter BC on reply card. 


BD—SURGE CONTROL 
Through proper design and the use 
of snubbers, such costly innovations 
as special piping or specially rein- 
forced pipe line structures in com- 
pressor installations become unneces- 
sary, according to an industrial bul- 
letin on “Surge Control in Gas and 
Air Piping,” issued by the Burgess- 
Manning Company. This bulletin 
states that installation can be de- 
signed that will be free from surging 
and the resultant vibration of gas 
pumps. It also contends that metering 
fluid flow will be simplified in a prop- 
erly designed system. 
Circle letter BD on reply card. 








BE—PIPE CORROSION 

How to stop service pipe corrosion 
with tape is explained in a new 4- 
page brochure, published by Minne- 
sota Mining and Manufacturing Com- 
pany. The brochure tells how a single 
tape—“Scotch” brand electrical tape 
No. 22—can combat the corrosive ac- 
tion of moisture, alkalies, etc., on un- 
derground gas service pipes. Fea- 
tured is the report of a gas company. 
which cites 6 advantages for the tape: 
(1) corrosion protection; (2) faster 
to apply; (3) good conformability 
with 125 per cent stretch; (4) elimi- 
nation of hot coating methods; (5) 
easier spot repairing, and (6) im- 
proved public relations. Minnesota 
Mining and Manufacturing Com- 
pany. 


Circle letter BE on reply card. 


BF—DRILLING RIG 

A new bulletin, No. 375, which de- 
scribes the Ideal Type T-20 drilling 
rig, a 200-hp rig for shallow drilling. 
medium depth servicing and work- 
over jobs, is announced by The Na- 
tional Supply Company. The bulletin 
contains 8 illustrated pages featuring 
rig design and construction, opera- 
tion and contrels, and giving speci- 
fications, performance chart, dimen- 
sional drawings and drive arrange- 
ment diagram. 


Cicle letter BF on reply card. 


BG—HAND PUMP 

A four-page bulletin describing its 
new high-vacuum hand pump has 
been published by Tokheim Oil Tank 
and Pump Company. The new type 
of diaphragm pump has a greater 
vacuum efficiency than ordinary dia- 
phragm pumps and discharges a 
steady flow of liquid on both the for- 
ward and backward stroke. Its flex- 
ible diaphragm pumps without chang- 
ing volume, making a positive dis- 
placement pump. All parts in contact 
with the liquid are of noncorrosive 
materials. Replacement and cleaning 
can be easily accomplished with screw 
driver and pliers. Tokheim Oil Tank 
and Pump Company. 


Circle letter BG on reply card. 


BH—COATED DIAPHRAGMS 

A new illustrated brochure has just 
been released by Vulcan Rubber Prod- 
ucts, Inc., detailing properties and 
designs of synthetic coated dia- 
phragms for all types of gas meters. 
The company has also released a sec- 
ond folder describing molding dia- 
phragms for use in all types of regu- 
lators, governors, and controls. Vul- 
can Rubber Products. 


Circle letter BH on reply card. 
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BI—MUD GAUGE 

Shand and Jurs Company has pub- 
lished a 2-color bulletin on its mud 
gage for use in the control of mud 
flow at a well. The S and J mud circu- 
lation indicator consists essentially of 
an automatic tank level gage and a 
return mud flapper valve. An indicat- 
ing device keeps the driller aware of 
the mud circulating system on his rig. 
The same indicator can be put on 
floor of rig directly in front of the 
driller. The left hand dial indicates 
the rate of mud return coming from 
the well, and the right hand dail indi- 
cates the depth of mud in the pit. 
Shand and Jurs Company. 


Circle letter BI on reply card. 


BJ—CHART DRIVES 

Rockwell chart drives and acces- 
sories for recording meters and in- 
struments are described in a new 
bulletin just issued by the Rockwell 
Manufacturing Company. The 8-day 
chart drives come in two sizes, stand- 
ard and midget, adapted to a variety 
of rotation speeds by turrets that 
quickly convert to any 10 additional 
speeds of from 2 hours to 8 days. 
The bulletin also describes 31-day 
drives with turrets to convert to 
speeds of from 15 to 31 day cycles. 
Rockwell Manufacturing Company. 





Circle letter BJ on reply card. 


MERCOID 






FOR INDUSTRY! 


PRE ARE USED FOR THE CONTROL OF TEMPERATURE, 
ESSURE, LIQUID LEVEL AND MECHANICAL OPERATIONS. 


ps MERCURY SWITCH IS A FEATURE IN MERCOID CONTROLS. 
. E REASON FOR THE MERCURY SWITCH IS THE ADDED SAFETY- 
ee PERFORMANCE AND LONGER CONTROL LIFE-ALL OF 

ICH ARE IMPORTANT WHEREVER CONTROLS ARE REQUIRED 


WHY CONSIDER LESS WHEN YOU CAN GET SO MUCH MORE 
WRITE FOR COMPLETE CATALOG 


THE MERCOID CORPORATION 
4201 BELMONT AVE. CHICAGO 41, ILL 
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BK—HEAT TRANSFER 
SURFACES 

A new bulletin issued by Modine 
Manufacturing Company illustrates a 
wide variety of specialized heat trans- 
fer surfaces, which the company has 
developed for industrial products and 
processes. Surfaces shown are appli- 
cable to such equipment as solvent re- 
covery. intercooling, regeneration, gas 
separation and liquefaction, heat 
economizing, and drying. Included 
are types providing as much as 300 
to 350 sq ft of surface per cubic feet 
of volume. Modine Manufacturing. 


Circle letter BK on reply card. 


BL—COLD SEPARATION 

The Parkersburg Rig and Reel 
Company has published a 52-page 
book on cold separation. It is a com- 
prehensive and informative discus- 
sion on the application of Hyreco 
Processing Units, and is presented in 
question and answer form. The ques- 
tion and answer form provides an 
easily followed index, which enables 
the reader to find the answers to spe- 
cific questions in a minimum of read- 
ing time. The book is expected to 
have wide acceptance among officials 
and field men alike. J. D. Lowd is 
author of the book. Parkersburg Rig 
and Reel Company. 

Circle letter BL on reply card. 


BM—CORROSION AID 

A new bulletin, describing “Low 
Cost Corrosion Protection” has been 
published by Permolite, Inc. The 6- 
page folder explains Permolite pig- 
mented organic corrosion resistant 
coatings, their application by brush, 
spray or dip. . . air-dried or baked. 
Pictures of various products and 
equipment protected with Permolite 
are shown, together with a list of 
typical applications. Illustrations and 
a description of the manufactuer’s 
custom-coating plant are included. 
Permolite, Inc. 


Circle letter BM on reply card. 


BN—ENCLOSED MOTORS 

A new bulletin released by Allis- 
Chalmers describes types of construc- 
tion and ratings of its improved total- 
ly-enclosed, fan-cooled motors with 
tube-type, air-to-air heat exchangers. 
Included is a chart showing ratings 
of Allis-Chalmers fan-cooled motors 
available in squirrel - cage, wound- 
rotor, and synchronous types for both 
horizontal and vertical installation, 
and a cross section view of horizontal 
motor construction features. Among 
these are capsule-type bearings, pro- 
tected air intakes, and pipe-plug pro- 
tected, tapped holes for checking air 
gap with feeler gages. Allis-Chalmers. 


Circle letter BN on reply card. 





ati Bor 


An EASIER 


WAY 
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Zee DURA HOOKS 


Rugged, flexible, hand-tools that “work around corners” 
for removing old packing from stuffing boxes. They 
SAVE TIME ... put an end to fussing and cussing... 
improves your manpower efficiency. WRITE FOR DURA 
HOOK Bulletin DHPE covering SIZES and PRICES. 
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BOOKS 


> Twenty-first Annual Resume of Rocky Mountain 
Oil and Gas Operations for 1950. Published by Petro- 
leum Information, Continental Oil Building, Denver, Colo- 
rado. Pages, 105. Price, $10. 


This 21st annual edition contains a complete review of 
exploratory oil activities throughout the 11 Rocky Moun- 
tain states. Beginning with a general resume, a brief review 
is given of the leasing activity, drilling and development of 
Western Nebraska, Colorado, Wyoming, Montana, Utah, 
Northern New Mexico, and South Dakota, including dis- 
covery well reports. Half the book is taken up with statistics 
of the individual states on geophysical activities, well com- 
pletions, and the production of crude oil in the Rocky Moun- 
tain area. 


> Oil and Gas Production: An Introductory Guide to 
Production Techniques and Conservation Methods,” 
prepared by the Engineering Committee of the Interstate 
Oil Compact Commission. Pages, 140. Price, $2.75. State 
Capitol Building, Oklahoma City 5, Oklahoma. 

It is the purpose of this volume to explain clearly where 
oil and gas occur, the nature of the reservoirs in which they 
are found, and the technical sciences of utilizing and sup- 
plementing the matural forces available for their recovery. 
Included in the text are many illustrations, charts, graphs, 
and tables, which will simplify further the processes used 
to recover petroleum. 

The book is sponsored by the Interstate Oil Compact 
Commission, an association of 20 oil and gas producing 
states. The volume has been prepared by its Enginering 
Committee to promote better oil and gas conservation. 


>» Fundamental Research on Occurrence and Recov- 
ery of Petroleum, by the Committee on Research, Board 
of Directors, of the American Petroleum Institute. Pub- 


lished by the API. Pages, 256. Price, $6. 


This volume is the fourth of a series that presents funda- 
mental reesarch and reports of the directors of the several 
projects sponsored by the American Petroleum Institute in 
the field of occurrence and recovery of petroleum. Research 
projects 37, 27, 43, 47, and 49, are Fundamentals of Hydro- 
carbon Behavior, Function of Water in the Production of 
Oil From Reservoirs, The Role of Microorganisms in Pe- 
troleum Formation, Mechanism of the Development of Oil 
from Porous Materials, and Clay-Mineral Standards. Each 
one is covered in the papers presented in this book. 





POSITIVE OIL SHOW IDENTIFICATION 
with MINERALIGHT Ultra-Violet 


(BLACK LIGHT) ; 
Make sure you don’t pass up possible pay! Make pos- 
tive core identification checks with new model 
MINERALIGHT SL long wave ultra-violet lamp. 


Proved best by test for oil show analysis! 


No experience needed to operate. Lamp weighs only 
1 lb. Models available for 110 volt AC or with adapter, 
110 volt DC current. Battery operated model for field 

e holds lamp, has built-in viewer for daylight ex- 
amination. Easily portable. 








Send for illustrated brochure on how to de- 3 : 
tect and analyze petroleum in oil surface . 
samples with ultra violet. 


‘ en aaaall 


ULTRA-VIOLET PRODUCTS, INC. @™ = 


Dept PE 145 Pasadeno Ave South Pasadena 





> Practical Oil Geology, by Dorsey Hager, published by 
McGraw-Hill Book Company, New York. Pages, 556. Price, 
$7.50. 


Here is a book that shows how geology can aid in the 
finding and development of natural gas and petroleum. ‘this 
new Sixth Edition contains several new sections on the find- 
ings of countless specialists on: Modern well-logging meth- 
ods, a simpler classification of folding, and deep basin 
areas of the United States. Other major revisions of the 
book give a fuller treatment of subsurface mapping, oil 
property evaluation, and information for geologists who 
are called upon to give testimony in court. New tabular 
data have been added, among them Wentworth’s classifica- 
tion for screen analysis of sediments, a table on producing 
horizons of West Texas and the Rocky Mountain area, etc. 


> Defense Without Inflation, by Albert GC. Hart, pub. 
lished by The Twentieth Century Fund, 330 West 42nd 
Street, New York 18, N. Y. Pages, 186. Price, $2. 


“Defense Without Inflation” is an analysis of the problem 
of preserving our civilian economy when paying for our 
large defense program. This volume is the first of a pro- 
jected series, with an analysis of the main factors in the 
problem by Albert G. Hart, and recommendations by the 
Committee on Economic Stabilization. Chief needs recom. 
mended are: Pay-as-you go taxation, limitation of bank 
credit (accepting some rise in interest rate on government 
debt if necessary), and a truce on customary contests of 
bargaining power and pressure among the interest groups. 


> The Fischer-Tropsch and Related Synthesis, by 
Henry H. Storch, Norma Golumbic, and Robert B. Ander- 
son. Published by John Wiley and Sons, Inc., New York. 
Pages, 593. Price, $9. 


Data of high practical value to those engaged in research 
and development work related to fuels and chemical synthe- 
sis were made available in 1945 when combined teams of 
British and American chemists and engineers were given an 
opportunity to inspect German documents and interrogate 
German technologists. 

The development of the Fischer-Tropsch process—the 
synthesis of aliphatic organic compounds, chiefly hydro- 
carbons and alcohols by the catalytic hydrogenation of car- 
bon monoxide—is carefully reviewed. 


> ASTM Manual on Quality Control of Materials, 
prepared by ASTM Committee E-11 on Quality Control of 
Materials. Pages, 163. Price, $1. . 

Part 1 of the ASTM Manual is one of a series prepared 
by task groups of ASTM Technical Committee E-11 on 
Quality Control of Materials. This section discusses the ap- 
plication of statistical methods to the problem of (a) con- 
densing the information contained in a single set of n ob- 
servations, and presenting the essential information in con- 
cise form. Part 2 discusses ~ limits of uncertainty of an 
average, and part 3 control chart method of analysis. 


> Stratigraphy and Sedimentation, by VW. C. Krumbein 
and L. L. Sloss, published by W. H. Freedman and Com- 
pany, San Francisco, California. Pages, 448. Price, $5. 
Geologists in the petroleum industry will be interested in 
the manner in which the authors have integrated the subject 
matter of stratigraphy and sedimentation. It is the purpose 
of the book to assemble facts, principles, and hypotheses 
bearing upon stratigraphy and sedimentation in a form that 
may be studied in an efficient manner. An outgrowth of a 
combined course presented by the authors at Northwestern 
University, the volume lists certain basic concepts, a sum- 
mary of modern methods of sediment description and 
classification, and an analysis of sedimentary processes, 
stratigraphic interpretation in terms of facies, correlation, 
tectonics, and paleogeography. The extensive bibliography 
of selected items covering the last 20 years is a notable item. 
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